
RD-Aii37 712 THERMAL VACUUM TEST FACILITY(U) NAVAL RESEARCH LAB 1/2
WASHINGTON DC K M MILLER 31 JAN 84 NRL-MR-5217

UNCLASSIFIED F/6 14/2 N

EEEEmhEmhEEmhE
EEEEEEEEEEEEEI
EhEEohEEEEEEEE
EohEEEEEEEEmhE
EhhEEEEEEEEEEE
EhmmhEmhEEEmhEE



2.54

11111 f~ *' * 111250

1 25 1111.

MIROOP RSL. UTIO TETCHR

V..



NRL Memorandum Report 5217

Thermal Vacuum Test Facility

K. M. MILLER

- . , Space Applications Branch

Aerospace Systems Division

-..

4."-

_ .x January 31, 1984

r''' r.

I o',SN "OF

,. . .+ [ 'L'3 -. I, 4 .

NAVAL RESEAkRCII LABORATORY
Wi 'kshiinyton, D.C.F:

- d 4 . :,..- g_,rtvd t, ilu_ _ rl , m holin tlih ml d

ail 7



REPORT DOCUMENTATION PAGE BEFORE COMPLETING FR
*I RE[P-'fT NluMSEN 2 GOVT ACCELSSIO 104O.j 3 NEC:PiENT'S CATALOG NUMIER

NRL Memorandum Report 5217 -

THERMAL VACUUM TEST FACILITY Final report
G PERFORMING ORG. REPORT NuMSeR

7. A,.TWOP(A, 6 CONTRACT ON GRAN- NUMOCA4C)

K. M. Miller

S. PERFORMIN.G ORGArIZA- ON %AME brNO ArcaEss 1 0 PROGRAM ELEMENT. PROjECT. TASK
AREA II 1,A UNIT %UM690tS

Naval Research Laboratory 7-730
Washington, DC 20375 7-730

It. CONTROLLING OFFICE NAME &NO AOCRESS t2 REPORT DATE

January 31. 1984
.5 'J NUMBER OF PAGES

14. MONIaTORINaG AGENCY N4AME A ACIORESSitt different from. Contireifgrtg Office) IS. SECURITY CLASS. (at fti reor)

UNCLASSIFIED
IS~.. OECLASSIFICATIONOOWIOGRADIP.G

SCP ECuLE

*ilO. OISTRISUTIONt ST ATEMENT 1.1 this Report,

Approved for public release: distribution unlimited.

17. OISTRI§U ?ION ST AT EMEN T 'of -he abstrct ere In Block .0. tdlif Ire.. Roepsot)

18. SUPPLEMENTARY NO0TES

19. KEY IWOROS (Cetmtinue, ort, revere* etas It noc....v and Iddettfly by block n."ber)

NAVSTAR
GPS
Atomic clocks
Environmental testing

20. ASRACT (Con~tin~ue a,oeo. side nlecessary .'d identfy by black rittmber)

--An important part of development of electronic packages for space use is verification of
performance under expected environmental conditions. The system developed at NRL is designed
to provide thermal vacuum testing of atomic clocks for use in the Gliobal Positioning System (GPS,.
It is capable of testing all pertinent clock parameters in a preprogrammed sequence. Test durations
from minutes to months may be selected. Real time as well as historical data presentations and
reductions are available.

DO 1 1473 EDITION OF I NOV 63 S 5 OUSOLE'E
S/N 3 102-0 14'5601I

SECURITY CLASSIFICATION Of TMIS PAGE ,W~mI Dores *new

LO



CONTENTS

1. ASSEMBLING THE EQUIPMENT RACK.............................. 1

2. WIRING THE INTERCONNECTIONS.................................4

3. INSTRUMENT STARTUP AND CHECKOUT...........................13

4. HARDWARE CONFIGURATION...................................18

5. SOFTWARE CONFIGURATION.................................... 20

6. RUNNING A TEST............................................... 27

7. OBTAINING DATA DURING A TEST...............................28

8. OBTAINING DATA ONCE A TEST IS THROUGH...................... 30

- ,9. PROGRAM LIBRARY...........................................42

10. OPERATING THE VACUUM CHAMBER.............................109

. .cn2~llo1 For

ED7I.' T :*

ju: tif>

Dis



THERMAL VACUUM TEST FACILITY
1.0 Assembling the Equipment Rack

Equipment Needed:

z* 22u23zU2z2= S

1. 69 7/8 inch Cabinet Rack

2. Sliding Desk Top Shelf

(does not include 3. Rack Mount Tray

interface cards, 4. Power Strips with at least 15 outlets

cables, or 5. 9825 Calculator with flexible disk drive,

software items) plotter-general I/O-extended 110 and

string-advanced programmimg ROM's

6. 9878 I/0 Expander
7. 9885M Flexible Disk Drive

8. 9985S Flexible Disk Drive

9. 98035 Real Time Clock

10. Racal-Dana Counter

11. Cs Control Box
1Z. Z7V Power Supply

13. Chamber Temperature Controller

14. 436 RF Power Meter

15. 59301 ASCII to Parallel Converter

16. Analog Thermometer Matrix

17. 3455 Digital Voltmeter

13. 3495 Scanner
19. Kepco Bipolar Operational Power Supply

20. 7245 Plotter/Printer

Crack #2 only3 21. 1350 Graphics Translator
Crack *2 only) 22. 1311 Display

ASSEMBLY: This paragraph describes the assembly of the

cabinet. Two different versions of the rack can be built. The 1st

rack contains items 1-20 from the equipment list above. These

items are arranged in the cabinet as shown in figure 1.1. Item 20,

the plotter/printer is not rack-mountable, but can be placed on a

table top. The 2nd rack contains the items marked Crack *2 only),

in addition to items 1-20. The graphics translator and display

generate soft-copy lists and plots and are driven by the same

software that runs the 1st rack. The equipment does not all fit
into rack *2. See figure 1.2. The graphics translator is placed
in slot reserved for the calculator in rack I1. The calculator,
display and plotter/printer are placed on a table top.

SELECT COOES and DEVICE ADDRESSES: Each device has its own

unique select code and device address. The select code is a single

digit from 0 to 9 specified on the bus interface card by adjusting

a rotary select switch. The device address is a two digit number

from 0 to 31 specified by selecting the appropriate bits on a dip

Manuscript approved September 22, 1983.

1

* - - . . . . . . o .o - - . .--. . *.. **J*... ... . . ,- . . ... . . . -



rack #1 Sle VIA "t

Calatw f

'SM

Co~C cotd an

.5 ~ ~ MC tom~u i

* I rterlttwI

sm-'z~m ft1wT&"



switch. The dip switch is usually located on the back panel of an

instrument, but sometimes is olaced on a board and is accessible
only by taking the cover off. Three different buses are used in
this system. Each bus requires its own slot in the 1/0 expander

box. The 93035 HF-I8 interface is set to SC 7, the 99032 opt 085

disk interface is set to SC 9, and the 99035 real time clock, which
. requires its own slot, is set to SC 9. All the instruments which

, communicate with the calculator, except the clock and disk drives,

talk over the HP-13. The device addresses for each instrument are
listed in table I. Although the RF power meter is a bus-compatible
instrument, it is not Placed on the ous. Rather, the recorder

output on the back panel is sampled by the voltmeter. The master
disk drive is set to drive 0 by a rotary select switch on the back
panel of the instrument. The slave disk drive is set to drive 1.

Taole I: Select Codes and Device Addresses

SC/DA Sit Pattern Access Device Drive
=Umax Ma333zma333 282233 222 23zxzz~z3sa u3U22U3U333U =2333

701 100001 inside Kepco Power Supply -

705 00101 back panel 7245 Plotter/Printer, plot mode -

706 00101 back panel 7245 Plotter/Printer, print mode -

707 0000111 back panel 59301 ASCII to Parallel Converter -

709 01001 inside 3495 Scanner
71Z 001100 back panel Racal-Dana Counter -

718 10010 inside 1350 'raphics Translator -
722 0010110 back panel 3455 Digital Voltmeter -

8 - 9885M Flexible Disk Orive, master 0
8 - - 9885S Flexible Disc Drive, slave I
9 - - 93035 Real Time Clock
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2.0 Wiring the Interconnections

AC POwER: Connect AC power cords from the back of each
instrument to the power strip. Connect the power strips together
so that only one line runs out to the wall outlet. Plug the 27V
power supply into the duplex power outlet on the front panel of the
vacuum chamber.

BUS CONNECTtONS: Plug the 1/0 expander card into one of the
three calculator slots. Cover the other two slots with plastic
inserts, if possible. Plug the 98032, 98034, and 98035 cards into
any of the I/0 expander slots. Connect the other ,nd of the 98032
to the master disc drive. Lock it into place by sliding the clio
to the right. Connect the master disk to the slave disk by
attaching the special mating cable. Soth connectors on the slave
disk are identical, so either one can be used. This cable also
locks into place at each end. Connect the other end of the 98034

,. to the counter. Now attach the other instruments listed in table
I, with a select code of 7, to the bus with short HP-13 cables. Be
aware of creating bus loops. Oo not connect the qF power meter to
the bus.

INSIDE THE CHAMBER: Five lines must be connected inside the
chamber. The 1st line runs from a 37-pin Deutsch connector
attached to the chamber oulkhead, to the analog thermometer matrix

* receptacle box mounted on the chamber base plate. The 2nd cable
has a 37-pin Duetsch bulkhead connector on one end, and divides
into two separate lines at the other end, which are each terminated
by Bendix connectors. These terminals are attached to their mates
on the Cs clock. The 3rd line is a coaxial cable. It runs from a
bulkhead BNC connector on one end, to the SMA RF output port on the
Cs clock at the other end. The 4th and 5th leads supply power to
the thermoelectric device (TED). Select wire sufficient to carry
5A without heating. These two wires each have BNC terminations at

.. one end for connecting to the bulkhead feed-throughs, and are
attached at the other end to a 9-pin amphenol female connector,
pins 2 and 4. The amphenol connector mates with a male connector
wired to the TEO.

OUTSIDE THE CHAMBER: The 5 lines from above are brought
* through the bulkhead and connected to appropriate devices. The 1st

cable is about 15' long, has a 37-oin Deutsch connector at one end
* and 10 3-conductor phone plugs at the other end. Attach the

Oeutsch connector to the 37-pin port which feeds through to the
receptacle box. The phone plugs at the other end of the cable are
numbered 0 through 9. Each of them mates with a phone jack on the
back of the thermometer box. The 2nd cable is also about 15' long,
has a 37-pin Oeutsch connector at one end and a 37-pin amphenol
male connector at the other end. Attach the Ceutsch connector to
the bulkhead feed-through port that mates with the clock cable on
the inside. Attach the other end to the 37-pin connector on the
back of the Cs control box. The 3rd cable, a segment of coax, runs
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from the RF feed-through BNC on th( chamber bulkhead, to the input

BNC on the back of the Cs control box. Tne 4th and 5th lines have
to be the same gauge as used inside. Run them from the appropriate

BNC feed-throughs to the terminal strip pins on the back of the
Kepco power supply labeled OUT and COM.

COUNTER CONNECTIONS and SWITCH SETTINGS: The counter compares
the clock under test with the in-house reference oscillator. It
does this by measuring the time interval oetween comparable points
on the two waveforms. By analyzing how time interval changes as a
function of time, frequency stability can be determined. First

connect a coaxial cable from one of the three Cs control box SNC
output ports to the SNC connector on the back of the counter
labeled OA°, Then run a cable from room Z04 containing the 10.23
MHZ reference into the SNC connector labeled *Be, Set the gate

select switch to NORM. All other connectors should be left blank,
unless an external reference is used.

Cs CONTROL BOX CONNECTIONS: Not all of the connectors on the

back of the Cs control box are used. See figure 2.1 for connector
locations. To begin, turn on the 27V power supply and adjust the
output to 27V. Turn it off, and connect the minus side to ground.
Connect the power supply terminals to the Cs control box with Z
banana plug wires, (+) to red and (-) to black. Connect the 15' Cs

clock cable to J1. Connect the special scanner cable, which has a

-... 25-pin amphenol connector at one end and 25 lines terminated in amp
lugs at the other end, to J2. See SCANNER CONNECTIONS for
instructions in wiring that cable to the scanner. Connect J3 to

the MASOAT system in room 204 using the special cables that have
been run for that purpose. Leave J4 and J5 blank. Feed the RF

- ,. output of the clock into the 9NC labeled 'INPUT' with a coaxial
cable that runs from the appropriate feed-through on the chamber
bulkhead. The BNC's labeled '1', '2', and '3' are the output
terminals of a power splitter. Send one up to channel A on the
back of the counter, one to the MASOAT system in room 204, and one

to the power sensor attached to the RF power meter. The buffered

analog output and remote programming connectors are not used.

CHAMBER TEMPERATURE CONTROLLER CONNECTIONS: The temperature
controller works by producing a floating voltage equivalent to the
voltage a type J thermocouple would develop at the setpoint
temperature. This voltage is compared in the Honeywell controller
with a voltage generatea by the base plate thermocouole. The

difference is used to select heating or cooling mode. Connect a
short lengtn of cable terminated by two 50-pin male HP connectors
from the back of the vacuum chamber temperature controller to the

J1 connector on the back of the ASCII to Parallel converter.
Attach a cable from the phone jack to terminals 13 and 14 on the

back of the Honeywell controller. The center lead of the phone
plug, corresponding to the tip, connects to terminal 14. The
middle of the phone plug connects to tarminal 13. The phone plug
ground lead, the section in contact with the chasis, is not used.
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QF POWER METER CONNECTIINS AND SETTINGS: An HP 9481 Power

Sensor probe must be connected to the power meter. If tne power
has a rear terminal sensor input for this Probe, use it.

Otherwiseq connect the probe to the front panel. The end of the
sensor should be attached to one of the threa RF output ports on
the Cs control box. Dir?ct the recorder output on the back of the
power meter to scanner channel 426. The HP bus and RF blanking
connections are not used. Set the front panel controls to d5m mode

K'. and 100% cal function.

ANALOG THERMOMETER MATRIX CONNECTICNS: The analog thermometer
matrix accepts a BCD digit from the ASCII to Parallel converter,
relays the leads of one of ten input thermistors into a
thermometer, and sends the output voltage into one of ten lines for
recording by the voltmeter. Connect the plugs numbered 0 through 9
on the thermometer cable to the proper phone jacks on the back of
the thermometer box. Next, connect the 9-pin amphenol connector on
the thermometer to connector J2 on the ASCII to Parallel converter.
A special cable has been made for this purpose. Finally, connect
the 15-pin amphenol connector on the thermometer to the 4th scanner
decade with another special cable made for this purpose. The end
of this cable contains 11 wires terminated in amp lugs. Pin 41 on
the thermometer connects to scanner channel 030, pin 42 to 31 ... ,

- pin 010 to 39. Pin 011 connects to the common low on the scanner
decade. The 4th scanner decade is dedicated to temperature
measurements.

ASCII TO PARALLEL CONVERTER CONNECTIONS: The ASCII to
Parallel box is dedicated to controlling both the vacuum chamber
temperature and the analog thermometer matrix. The lst 10 digits
of any word sent to the ASCII box exit connector J1. The
temperature controller uses 2 1/Z of these digits plus a sign bit.

. The two boxes are connected together by a 0-wire cable terminated
in male HP connectors. The 2nd 10 digits sent to the ASCII box
exit connector J2. The analog thermometer matrix uses 1 digit.
The ASCII box and thermometer are connected together by a special
cable that has a 50-pin male HP connector at one end, and a 9-pin
female amphenol connector at the other end.

VOLTMETER CONNECTIONS and SWITCH SETTINGS: There are 5 banana
plug connectors on the back of the voltmeter. The 2 on the left,
under the 4 wire ohm labels are not used. HI connects to H COM on
scanner decade 44. LOC connects to L COM, and GUARD connects to G
COM. Special 3-wire cables with banana plugs at one end and amp

" lugs at the other end have been constructed for this purpose. Set
the rear panel input select switch to REAR.

SCANNER CONNECTIONS: The scanner accepts 40 analog voltage
signals on its four 10-terminal connector cards; and channels
these signals into the digital voltmeter under calculator control.
An example of an unwired scanner terminal card is shown in figure
2.2. Each scanner carp has 10 Hign, 10 Low and 10 Ground
connections. In addition each card has two Common High, Common Low

7
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Voltage lines in from
Cs control box, analog H CON, L. CON and G CON
thermometer matrix, on decades 1, 2, 3 and

*and miscellaneous 4are tied together;
decives such as the RF the same lines on the

pooe mee4.~~ th decade are routed
into the voltmeter

Grounds are

not used

Lows connected together
within each decade; lows J _

on channels 25, 26, 2T,
28, and 29 not tied
together runon lows on decades

1 , 2 and 3 are jumpered
together

scanner card with connections
Figure 2.3
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and Common Ground output connections. The terminals are numbered 0

through 9. The card which plugs into the scanner slot farthest to

the right has a ten's digit of 0. The next one over is 1, the one

after that 2, and the last card 3. Therefore, the scanner channels

are numbered 0 through 39. When the calculator selects channel 12,
for example, the 3rd set of relays on the 2nd decade is closed.

The 1st 25 relays, numbered 0-24, are reserved for the Cs

clock monitors. A special cable has been constructed with a 25-pin

female amphenol connector at one end, and 25 wires terminated in

amp lugs at the other end. The amphenol connector Plugs into

connector J2 on the Cs control box. The 25 amp lugs are wired to
the High side of the 1st 25 channels on the 1st 2 1/2 scanner

cards. Pin 4l connects to channel 0, pin *2 to channel 1, ... Pin

*11 to channel 10, ... pin 425 to channel 24. The Low sides of

the 1st 25 channels are all tied together. To establish continuity
between the Low coming out of the Cs control box and the Low on the
scanner cards, place a jumper between channel 12 High and channel
12 Low. Pin 413 coming out of the Cs control box is analog ground.

The last 13 relays, numbered 30-39, are reserved for

temperature measurements. Channel 30 measures the temperature of

the tnrmistor plugged into jack 0 of the thermometer receptacle
box located inside the chamber. Channel 31 measures the

temperature on thermistor *I, ... channel 39 measures the

temperature on thermistor m9. A special l1-wirs cable has been
made for the purpose, with a 15-pin female amphenol connector at

one end and amp lugs at the other end. Pin 01 connects to channel

30, pin *2 connects to channel 31, ... pin #10 to channel 39. All
the Lows on the 4th decade should be jumpered together. 3o not
connect the Lows on channels 30-39 to the Lows on channels C-24.

The remaining 5 channels, 25-29, are available for additional

recordings. The following devices will generally be connacted:

temperature offset from pins 16 (low) and 17 (high) on the back of
the Honeywell controller into channel 25; the RF power meter
recorder output into channel 26; and the ionization gauge recorder

output, if available, into channel 27.

H COM9, L COM and G COM on each of the 4 decades should be

connected together as shown in figure 2.3. The same terminals on
the 4th decade must be connected to the HI, LOW and GUAPO inpu t s on

the back of the voltmeter. A soecial 3-wire cable has been made
for this purpose, with amp lug terminations at one end and oanana
plug terminations at the other end. The names and functions of

each of the channels are assigned during a software initialization

routine.

KEPCO POWER SUPPLY CONNECTIONS: The Kepco power supply is a
bipolar 36V I 12A, HP-I programmabl: device. It is used to drive

current through the thermoelectric device. In order to use the
rear terminal stri;, the front panel error sensing links Tust be
removed. Short rear terminals 1 and 2 together; and 4, 5 and 6

10
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. together, as shown in figure 2.4, Connect the TED leads to
terminals 2 and 5.

PLOTTER/PRINTER SETTINGS: Set the dip switch on the rear of
the olotter/printer to: ERROR BE;-,t 8 LPI, 8 SIT, METRIC and 9872.

CONNECTIONS TO RCOM 204: The clock RF output and analog
voltages go out to the MASDAT system in room 204. A 10.23 MHz
clock reference signal comes in. The RF output signal comes out of
a BNC on the back of the Cs control box. The analog voltages come
from connector J3 on the Cs control box. The 10.23 MHz clock
reference signal is applied to channel 3 on the counter.

..
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NOTE: FRONT SENSING LINKS MUST

BE REMOVED. REAR SENSING LINKS
MUST BE CONNECTED AS SHOWN.

bipolar operational power supply
Figure 2.4

12



'.

" 3.0 Instrument Startup and Checkout

Before starting a test, the following steps should be taken to

insure that 0ach device is calibrated, receiving the appropriate

si;nals, and operating Properly.

MCUNTING THE CLOCK: Bolt the bottom of the clock to the upper

plate of the TEC. Solt the lower plate of the TED to the base

ptto of the chamber. Connect the 9-pin male amphenol connector on

the TEO to its mating connector inside the chamber. Attach the RF

output, poger, and analog voltage mcnitor lines to the 3 ports on

the front of the clock.

27Y POwER SUPPLY: The AC power cord should be plugged into

the duplex power outlet on the front panel of the chamber. if the

foreline pressure is low enough, duplex Power will come on when the
push-button next to the outlet is pressed. If duplex power will
not cone on, plug the AC power cord temporarily into a wall outlet.
Oisconnect the banana plugs from the power supply and turn it on.
Adjust the output to 27V. Turn the Pow su)ly off. Reconnect

the banana plugs and return thi AC coir :ord *o the duplex power

outlet. Set the red tric-poiniv On the forelina pressure
gauge to 100 millitrr.

Cs CONTRDL 2OX: :h :k fir proper connections from the back of
the Cs contril oax to the clock, counter, R = power meter, and
'ASCAT system. Turn the 27V power supoly on. Refer to the

manufacturer-supplied documentation for starting the clock. The
procedure varies from manufacturer to manufacturer, and from model

to model. Check the voltage monitors to see whether they are
within manufacturer-specified limits. 3efore roughing the vacuum
system, be sure to disconnect power from the clock.

COUNTER CHECKOUT: With the clock oowered up, check the
*' frequency on channel A by setting the aoproariate counter keyboard

. switches to NORM and SEP, and pressing the key labeled 'FA'. If
*-. the display does not smom the correct clock freouency, something is

*". rong. Check the signal coming over from the in-mouse reference
standard in room 204 by temporarily switching that cable from
channel B into channel A. Oisplay the frequarcy by Pressing -A.
The two signals should have the same frequency. Peturn ths clock

silmal to channel A and the refarence signal to channel .

EARAL TIME CLOCK CHECKOUT: To load the correct time into the

Real Time Clock enter:

wrt 9, "SM,OC9h1H,MMSS" <execute>

where 44900 ... SS are the month, day, hour, minute and second.

To read the clock enter:

dim T3Cl41 <execute)

°p
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wrt 9, "R" <execute>
red 9, TS <execute)
dsp T$ <execute>

If the calculator hangs up while reading the clock, check the
., connection of the clock to the 1/0 expander box. wait a few

minutes and try again. If the problem persists, replace the clock

card with a new one.

CHAMBER TEMPERATURE CONTROLLER and HONEYWELL CONTROLLER,

CALIBRATION and CHECKOUT: Before doing anything in this section,
turn the chamber Thermal Control off (push-button on the front

panel of the chamber). To calibrate the chamber temperature

controller, remove the too cover and locate the trim pot.

Disconnect the plone plug from the phone jack on the rear of the

box, and put an empty phone plug, with plastic cover removed, back

in its place. Connect a coaxial cable with aligator clip leads
from the digital voltmeter to the two terminals of the phone plug

as shown in figure 3.1. Set the voltmeter for front panel

operation.

(-) terminal

Figure 3.1:

phone plug (+)terminal

Turn the temperature controller on. The largest number the O/A

converter in the controller can accept is 1111111111 binary, or 3FF
[ hexadecimal. On the calculator enter:

wrt 707, "+000" <execute>

This should produce an output of 0.000 mY. Next enter:

wrt 707, "+3FF" <execute)

Adjust the trim pot until the output is 8.000 mY. As a quick check

that everything is working, enter:

wrt 707, "-3FF" <execute)

Now the output should be -8.000 mV. Reconnect the phone plug and

replace the cover.

14
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Loosen the case lock screw on the Honeywell controller and
slide the oox out far enough to reach the LOCAL/Q2MOTE switch.
Place the Honeywell in LOCAL mode. with the chamber Thermal
Control still off, turn tha dial clockwisa and counterclockwise,
and watch the red alari light come on and off. The red light comes
on shenever tne chamber temper3ture is outside a narrow setnoint
temperature range. Adjust t e HI and LOW alarm screws on the side
of the Honeywell until the red light comes on at the +2 and -2
percent deviation points (one tic mark off center on the controller
dial). Place the honeywell controller in remote. Push the case
back in and tighten the case lock screw. On the calculator enter:

art 707 "+3F-F" <execute>

The red temperature offset indicator needle on the Honeywell
controller should peg to the left. Then enter:

wrt 707, "-3FF" <execute>

shich should make the needle peg to tle ri;ht. if this does not
happent check the connection from the temperature controller to the
Honeywell controller. Before a test is run, turn the chamber
Thermal Control on.

SCANNER and VOLTMETER CHECKOUT: Before starting this section,
check the wiring and set the roar panel input selector switch on
the voltmeter to REAR.

1) Cs C2NTQOL 50X signals - turn the clock on. On the
calculator enter:

wrt 709, "COOE" <execute>

This command opens all scanner channels and closes

channel 0. Verify that channel 0 displays a value
appropriate for Supply V. Now enter:

wrt 709, "COlE" <execute>

to close channel 1. Verify that channel 1 displays a
value appropriate for Supply 1. Continue this procedura
for all 10-12 channels in use. It may be helpful to
obtain a orinter listing of the INIT file as an aid to
the identification of each of the channels.

2) HONEYWELL CCNTROLLER signal - the deviation recorder
output of the Honeywell controller is connected to
channel 25. The output signal is a +/- lV dc signal
proportional to deviation from setpoint. Enter:

wrt 703, "C25E" <execute>

and check the output by turning the Honeywell dial to

15
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deflect the error needle.

3) RF POWER METER signal - the recorder output on the power
meter is connected to channel 26 cf the scanner. The
output signal is +l.OOOV dc full scale for the range

selected. With the clock on, enter:

wrt 709, "CZ6E" <execute>

and verify that the output power is in the appropriate
range.

4) IONIZATION GAUGE signal - if tha ionization gauge on the
vacuum chamber control panel has a recorder output, it
should be connected to channel 27. Output is +2V full
scale. Logarithmic changes in pressure produce linear

changes in voltage. To test the output of the gauge, the
chamber must be pumped down, and the ion tube turned on.
Enter:

wrt 709, "C27E" <execute>

and check the output voltage.
*1

5) ANALOG THERMOMETER MATRIX signals - Bafore proceeding

with this section, turn the Thermal Control, on the
chamber control panel, off. The analog tnermomete-
expects to receive a non-complemented BCO character from
0 to 9. The ASCII to Parallel box is output-formatted to
generate complementary hexadecimal. To write a 0 to the

thermometer, an 'F' must be sent to the ASCII box in
column 11. To write a 1, an 'E' must be sent, and so on.
To write a 9, the character '6" must be sent. The
transforming function is: hex(15 - tme channel a
desired). If a thermometer jack is left empty, and that

t. channel is selected, an output voltage of -. 51 mV will be
" displayed. Otherwise, the displayed volta;a should equal

ft. the temperature at the thermistor divided by 100. To
check thermistor 0, enter on the calculator:

wrt 707, "FO000000000" <execute>

w, wrt 709, "C30E" <execute>

The first line selects thermistor 0, and the second line

cnannels the output voltage of the thermometer into the
voltmeter. To check thermistor 1, enter:

wrt 707, "EO0000000O" <executa>
urt 709, "C315" <execute>

and so on, decrementing the 1st character in the wrt 707
statement, and incrementing the 3rd digit in the wrt 709
statement, with each increment in channel numoer. To

16
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check the last thermistor, enter:

.rt 707, "60000000000" <execute>
wrt 709, "C39S1- <execute>

With each channel selected, check the appropriateness of
the number displayed on the voltmeter.

K5PCO BIPOLAR POWER SUPPLY and THERMOELECTRIC OEV.CE CHECKOUT:
Words written to the Kepco oower supply are 6 characters longs
formatted as follows: CMMMLL, where C is a mode command from 0 to
7, MMM is the output select, and LL is a limit. Tne system uses

the Kepco in High Current mode whicn provides +/- 12 A full scale.
The command for positive polarity is C=4, and for negative
polarity, C=5. M4MM ranges from 000 to 999. 000 corresponds to 0
Amps output, 999 corresponds to 12 Amps output. Each increment of

083 to MMM adds 1 A of output current. In current mode the device
is voltage limited. The system prevents the current from going

above 4 Amps. But as a safety precaution, the device is voltage
Sr.limited to a value corresponding to about 5 Amps. LL ranges from

09, hicn corresponds to 0 V, to 99, which corresponds to 36 V. LL
is always set to 60 (about 22 V).

Check the wiring to the TED and enter:

urt 701, "416660" <execute>

The output should indicate +2 Amps. With this polarity, the upper

plate of the TED should heat. If, instead, it cools, turn the
. Kepco off and interchange the lead wires attached to the outside

ports on the chamber bulkhead. Turn the Kepco back on and repeat

the process. To cool the TE0, enter:

wrt 701, "516660" <execute)

Never send more than 4 Amps current to the TEO (M4M=333).

17
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4.0 Hardware Configuration

The Thermal Vacuum Test Facility is a calculator-controllei,
automatic data collection system capable of controlling the thermal
environment within a vacuum chamber. The calculator communicates
directly with a peripoeral I/0 expander as shown in figure 4.1.

*. The I/C expander controls 3 buses, each with a unique select code.
The general purpose interface bus (GPIB), to wnich most of the
instruments are connected, is assigned a select code of 7. The two
disk drives are on a separate bus with a select code of B. The
real time clock occupies another bus slot, with a select :oce of 9.
Instruments on the GPIS are assigned a uniaue device address from
0-31. The system operates accordirg to a multiple inetrrupt

* scheme. Data collection has the highest priority. TED control has
the next highest priority. On-line data reduction programs have
the lowest priority.

*. Temperature is controlled, both at the level of the chamber
base olate, and at the level of the TED. The chamber temperature

controller programs the Honeywell controller to set the base plate
temperature to whatever value is desired. Oscillations in base
plate range from 3-10 degrees C, depending on the sitooint
temperature chosen. The Kepco power supply fine-tunes the
temperature to within 3 tenths of a degree C, eliminating the
effect of base plate error. The TED can support a temperature
gradient of 15 degrees C.

18
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5.0 Software Configuration

There are two programs a user should be familiar with. The
first is INIT, a program that edits initialization files containing
temperature control, scanner control, and measurement interval
data. INIT is stored on the system disk, loaded in drive 0. To
run 'N:Tt enter:

drive 0 <execute>
get "INIT" <execute>

<run>

A flow diagram showing the questions prompted by INIT is shown
in figure 5.1. INIT, like many programs in the system, requests a
binary cassette tape labeled the 'Softcopy Graphics Liorary'. This
tape contains programs for facilitating output to the graphics
translator. Insert the tape into the cassette drive and press
<cont>.

Two data files are maintained by the system. They are:
INIT.D and INIT.V. TIe 1st is a default initialization file
containing standard settings as shown in figure 5.2. INIT.0 can be
edited, if necessary, out it would be wise not to change it. The
other file, INIT.V, is a variable initialization file for tests
which require non-default conditions. INIT.V should be updated
each time the requirements of a test change.

To edit one of the initialization files, enter 'I' to the
• prompt, 'Initialize, List, Gather, or End'. Flow is directed

through 3 program segments as shown in figure 5.1: temperature
.* control, scanner control, and me3surement interval. Prompts should

be answered with YE-S or NO unless otherwise stated. Entering 'Y',
for example, to the prompt 'delete temperature setpoints' will
enter the user into a subroutine that allows for selective deletion
of temperature setpoints.

To list the contents of an initialization file, enter "L' to
the prompt, "Initializa, List, Gather, or End'. The program will
prompt for screen or printer. Enter 'S' for screen only if the

* graphics translator and display are on the system Crack 423.

*Entering "'G' to 'Initialize, List, Gather, or End' will call
the program GATHER into calculator memory, and start its execution.

*. Entering 'E' will end INIT.

GATHER is the system's data collection program. It resides in
. calculator memory whenever a test is running. GATHER can be

requested in INIT, or it can be run oy entering:

drive 0 <execute>
get "GATHER" <execute>

*s 20
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Thermal Vacuum Test Facility

Program: INIT Revision Date: 07-28-83

Vritten: 12-17-80 Heasu.-ement Interval: Od lh am Os
For: Space Applications Branch Counter Gate Time: 1"00 msec

US Naval Research Lab

#i * Temperature Control **** *i*i Scanner Control Mt

Temperature luration Channel Channel Channel
It (de C) Hi-s Nins Secs II Number Name Function
1i fff*1*t11 t i i t i * *fi t *9* it Miff1* *9*1*9 i*t*1*

1 25 •30 1 1 S: 1 I Supply I OC V
2 1 Supply V OC V
3 2 Ionizer C V
4 3 Freq Nult OC V
5 4 Otz Oven OC V
6 5 Ion Pump DC.V
7 6 Cs Oven OC V
8 7 Beam l OC V
9 8 C Field DC V
18 9 Control OC V
11 18 EN D V
12 12 Ground OC V
13 25 Top Offset DC V
14 26 RF Power OC V
15 27 Vacuum OC V
16 30 TED Temp DC V
17 31 BP Temp OC V

INIT.D default initialization file
Figure S.Z
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(run)

A floa tiagram for 5ATHERP is snow n in fi ure .3. ]3T-E
requasts tne Softcoo1  3raphics Lirary teot asks for t-e
initialization file to use. .nen the calculator roncts for s tas#
start aate, entering <cont> aiII cause tke currsnt date and tl-e to
be loaded. In and date must te soecified.

The P:WWE PA:L TAPE is a szeciel cassett tsp? t-et -- alins 1n
the cassette orive hnevar a test is runn - ;. Th? tapi contains
two files. Tha 1st is a program f;l? containing tha crogram
R T e second is a short date file. Whenevar coier is turne!
on, the calculator attemts to load ani run a orojram from file
of tne cassette tape. When REiDCT is loaded ater 3 power failure,
it resats all of tne devices in tne s/stem, restarts tne interr-pt
cycles, and loads in tne memory file Y '"Y contaIns an
exact image of calculator memory at the tine it a5 Saver. The
-memory file is rasaved eacn time data is collacted. To create a
0C.2ER FAIL TIPE, load a blank cassette taoe into tna cassette -rve

and enter:

art 3 <?x ecute>
re <execute>
mrk 1, 20)2 <ex.ecute)
drk 19 100 <execute>
dre i 9C <execute>

rcf 0 < acute)

£ sure to laoel the tape, WE =L •

After loading the PCmER FAIL TAPE, the calculator reauests a
data file name. File names are 6 cnarzcters or lass. A very
common error is to attempt ooening a file for which there is not
enough disk space. If this operation produces e-rror ':"
(insufficient storage space on disk), corrsct it by killin
unnecessary data files, ;oing to a new lata iisk, or shortening t"e
time interval of the test so that not as much data is collected.
:nce GATHER is successfully running it oisolays, 'select special
function key [4]*' where *;'* is the number of measurement cycles
remaining.

Figure 5.4 snows ho. tne systam programs interact. The small
* Poxes denote data files and s.broutines. Information flow is
indicated by the arrows. An arrow to a sile, such as NT.V,
indicates that a program writes to that file. An arrow away from a
file, sucn as KEYS, indicates that the file is read from. There
are tnree ways of entering the system: 1) through 14IT, 2) tnrough
C4T Ep, and 3) through a power fail.

GAT-m=E controls twelve subroutines. Suoroutines ar swacoed
in and out of calculator memory at user request. The sub-outines
perform data handling routiras wnil aata is stil eing collected.

23
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insert s oftcopy graphics tape

I insert tape

variable or default "NIT file

I (V,D]

start test: MQDDHHQ1S

4 enter date or <cont>

end test: IMDDI*.,M

. enter date

current year: IT

.fenter year

r'.- insert POWTR FAIL TAPE

insert tape

file where data is to be stored

- enter file name

select program key [1151

GATHER flow diagram
Figure 5.3
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By convention, the names of th? S n)rutlnS or tna disk 311 b2;in
with~ a OeCirnal POint. They do not rujn in stand-alone mode Decause
they lack variacla and Iaevic,- Jiclsr -tion st tments. They Dp-rt

only ihjren is runrinjo To q~ecut a Suoroutins :.jring A
test, press tlie soecial function <,y associate d ijith that function.
Some subroutings re74uir3 3dditional us,?; inform~ation. Th'is is also
e4ntgad ty crassimn soci'l function k?ys. Se3 tIe 3s?Ction -n
'btaining data during a tsst' fo3r m.ors information rarding

suzroutings.

GITHE'" operates t~jo prc'e nIrus i st is a
*.variable duration interrupt 4;n'.izn controls tne interval oetuien
*measuramant cycle3. T ;. Z n~ interrupt i4s IFi xs a t5 seco:ncs, anMo

cn t rolIs th a T EZ. ths a lowar orio)rity ant'ls. s
oossiola to ooserve the affact of tha intarruots by otservin; tha
digital voltnetar display.

All. tne rarnaininj programs in t'ne systa! operasts inc?:n~ant.y
o f 5-THEZ. They miay te loaded into the calculator when a test is
+',rough. Section 9 contains crojram descriptions and samcle2
outputs.

.Iprograms that out.-ut data to t -3 ootter/printar cr
~r a pn ic s o isol 1ay t 3r m in a ava n31aMe s tn~t are formatted in thq

folzin anner .Ni~C ihere tM? dec imal coint is ore sant onlIA.y
if tn? 4il ? is a su;Droutire, NN~ is is a !i-charactar mnneum~onic, ant
>is the device adoirgss of tnq outpit terminal.
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6.0 Running a Test

To run a clock test, follow the sequence of steps listed elow:

I) Verify that all tne apzropriate davcas are in the

systei, powerco on, and working correctly (refer to
sections 1 ana 3).

2) Verify tnat the orocer tavice addresses ano select cones
have been set (section I).

3) Verify toat the devices 3re properly interconnected

(section 2).
4 4) Vent the vacuum chamber and open th? front door.
5) 5olt the clock to the rF .

6) olt the TED to tha chamber Oase olate.
7) Connect tha power, analo-: monitor, and RO laads to tnM

clock.
8) Connect power lines to tne T2E.
9) Connect the cable to the thermistor probe r2ceptacla boX.

10) Plug a thermistor into 4ack ' and mount it tc tn Tr*.
This thermistor 4UST be in place.

11) Plug a tnernistor into Jack I an- -cunt it to the chamber
basi plate. This thermistor MJS? b in placa as well.

12) Plu; additional thermistors into -he remaining jacks as

necessary, oeing sure to r-cord ah re they are placad so
that the INIT file can be eaditd properly.

"13) Close the chamber door ano start the vacuum system.
14) When the oressure is below ICO millitorr, turn duolex

power on.

15) Start the clock and verify that it is wcrkin-. Cneck the
counter frequency reading and the analoa monitors
(section 3).

16) Check the reference signal comini in from room 204.
17) Placa a system dlisk in drive 0.
13) Place a data storage aisK in orive t.

13) Locate a Softcory 'raohics Tap? and DWER ;AIL TAPE.
J3) Setup the initialization f4il by running I 4T (section

21) un TE .

2
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i 7.0 Cbtaining Zata During a Test

3"fore producing lists or clots an the olotter/printer, see if
the print head is at the top of the nage, and check tha page
Doundaries. ;aolacq the paoer if tla margin is colored red. Check

the calculator printar from time to time, and replaca the paper j*
it is low. A calculator printer error (e, orinter out of paoer)
.i--, halt program execution.

Table II shows the subroutines callea in when the taelve

special f6nction keys are pressed. Idditional subroutines can oe
requested before the last one has finisned running. Three

subroutines requira user input: OLOO59 .PLO3t and .SCA06.
Instructions for these are printed on the calculator printer during
eecution. They require the selection of additional special
function keys.

'4
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T
able II: Suoroutines

* special ,
" function subroutine output *

* key name device description

:cc 0 .N18 718 Lists the contents of the INIT tile on
* the display terminal.
* fl .INTIB 718 Plots time interval avera;e measurements

*as a function of time on the disolay
* terminal.
0 f2 .cFr18 718 Plots fractional frequency offset as a
l* function of time on the display terminal. *
0 f3 .SIGla 718 Plots Allan Variance as a function of
*averaging time on the display terminal.

* The values of the Plotted points are *
* • Printed on the calculator printer.
* f4 .OLO19 718 Plots scanner channel data as a function *
*- of time on the display terminal. This *
,-.* subroutine requires selection of a
* channel number. A channel number and

*name are displayed on the calculator.
*Special function key fO increments the

count, fl decrements the countp and f2
*plots the displayed channel.

* fS .CU116 16 Produqas a calculator Printer listing of *
*-- key status variables.

f6 .INIO5 705 Lists the contents of the 'NIT file on
* the plotter/printer.

f f7 .INT05 705 Plots time interval average measurements
* as a function of time on the
* • plotter/printer.
* f8 .OFFO5 705 Plots fractional frequency offset as a *
* function of time on the plotter/printer.

* f9 .SIGOS 705 Plots Allan Variance as a function of

*averaging time on the plotter/printer.
*The values of the Plotted points are
*printed on the calculator printer.
* fl0 .PLOO5 705 Plots scanner channel data as a function

-*" of time on the plotter/printer. This
*: • subroutine requires selection of a *
* = channel number. A channel number and
* name are displayed on the calculator.
* Special function key fO increments the
*count, fl decrements the count, and f2
* • plots the displayed channel.

* fil .SCA06 706 Products a plotter/printer listing of
*- data collected through the scanner. This

*. subroutine requires an additional entry. S
% Press special function key fO to list all

*' the data, and 11 to list data collected *
e since midnight. C
C *

If the calculator error nalts for any reason while a

subroutine is executing, turn the calculator off and back on, or
enter:

Idp <execute)

This mill load in the R4BOOT program, and program execution will

Pick up where it left off.

If an error halts the programt and the program is simply
restarted in the wait loop, the interrupts sill no longer be
functional and GATMER will not collect data.
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8.O Obtaining Cata 3nce a Test is Through

This section describes the various forts of hard copy that can be
obtained using system programs. Each olack contains the program
file name, the required inputs, a description of the progran, and
the name of the display terminal version, if one exists.

program: INIT
" input: default or variable file, list, printer

screen version: same
description: lists the contents of either the INIT.0 or INIT.V files

Precision Oscillator Test Facility

Program INIT Revision Date: 01-l-80

Written: 12-17-80 Measurement Interval: Od lh 80 09
For: Space Applications Branch Counter Gate Tie 18 mse

US Naval Research Lab

'tt Temperature Control t tt Scanner Control ttt

Temperature Duration Channel Channel Channel
If (deq C) Oas Hrs Mins Sacs #1 Number Name Function

ff tttttftttt tt ttt t * f fltH *tttt t if lft

1 25 1 8 a 8 1 0 Control DC V
2 1 Beam I DC V
3 2 C Field DC V
4 3 Ionizer DC V
5 4 Cs Oven DC V
6 5 Ion Pump DC V
7 6 Otz Oven DC V
8 7 EN DC V
9 8 DV Voltage DC V

18 9 DC Current DC V
11 18 RF Power DC V
12 11 Imp Offset DC V
13 12 Vacuum DC V
14 13 Temp DC V

30
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program:SCAO6
input: data file name, start dates additional columns
screen version: SCA13

description: lists the contents of test data files from the specified

start date. Additional columns can be generated from those

which already exist, as for example,
POWER a SUPPLY V x SUPPLY I.

emes* Precision Osctilator Test Facility ease

el*Wmmmanmaaaemmnsamshmmasamam-sa-emal

a a

a Start Date of rest, 12-19-83 A
* Signal Frequency. 10.Z3 MHz 4
I Gate Time, 100 msec a

Number of Points, 48
Measurement Lnterval. 1800 sees

- Data File homes K510A C
IN Program, SCA06

Date Time Phase Supply I bupply V Ionizer trash tz Ovn
assuss m san.;s .... ma saamsmu .. nmea .aenm .m...cs.emen ....
12-19 16.00.28 2.5390E-08 1.315 2.563 1.136 1.261 0.767
12-19 16:30:28 8.6680E-08 1.314 2.563 1.136 1.282 0.767
12-19 17,00.28 7.2590E-08 1.315 2.564 1.136 1.281 0.767

12-19 17,30,28 5.7940E-08 1.315 2.564 1.136 1.266 0.767
12-19 18:00s28 4.5400E-08 1.316 2.564 1.136 1.269 0.767
12-19 1830:28 3.1070E-08 1.313 2.564 1.133 1.256 0.765
12-19 19s0028 1.8970E-08 1.311 2.564 1.131 1.234 0.757
12-19 19s30,28 1.0129E-07 1.302 2.564 1.123 1.238 0.745
12-19 20,00%28 8.7720E-08 1.293 2.564 1.117 1.266 0.732
12-19 20.30s28 7.2070E-08 1.288 2.564 1.115 1.228 0.720
12-19 21.00:28 5.4710E-09 1.283 2.564 1.114 1.243 0.710
12-19 21,30.28 3.7720E-08 1.281 2.564 1.114 1.218 0.702
12-19 22:00:28 2.2650E-08 1.278 2.564 1.114 1.258 0.696
12-19 22s30.28 1.0184E-07 1.276 2.564 1.115 1.260 0.691
12-19 23.00,20 8.4120E-08 1.275 2.564 1.115 1.248 0.687
12-19 23 30:28 6.9550E-08 1.275 2.564 1.115 1.213 0.684
12-20 00,00.28 5.2770E-08 1.274 2.564 1.115 1.213 0.682
12-20 00.30.28 3.4370E-08 1.272 2.564 1.115 1.261 0.680
12-20 01s00.28 1.6860E-08 1.272 2.565 1.115 1.269 0.679
12-20 01,30,28 9.5890E-09 1.272 2.565 1.115 1.250 0.678
12-20 02:00:28 7.8600E-08 1.272 2.565 1.115 1.218 0.677
12-20 02:30,28 6.0700E-08 1.271 2.565 1.115 1.237 0.676
12-20 03100t28 4.4120E-08 1.270 2.565 1.115 1.262 0.676
12-20 03:30:28 2.6490E-08 1.270 2.565 t.115 1.219 0.675
12-20 04.00s28 9.7600E-09 1.271 2.565 1.115 1.240 0.675
12-20 04:30t28 9.3490E-08 1.271 2.565 1.115 1.209 0.675
12-20 05.00w28 7.6020E-08 1.270 2.565 1.115 1.215 0.674
12-20 05s30,28 5.7860E-08 1.270 2.565 1.115 1.245 0.674
12-20 0600128 4.2630E-08 1.270 2.565 1.115 1.216 0.674
12-20 06s30.28 2.4910E-08 1.271 2.565 1.115 1.226 0.674
12-20 07:00,28 7.7600E-09 1.270 2.565 1.115 1.250 0.674
12-20 07:30.28 8.5540E-08 1.270 2.565 1.115 1.258 0.674
12-20 0800:28 6.9420E-08 1.270 2.565 1.115 1.237 0.674
12-20 08.30.28 5.0420E-08 1.271 2.565 1.115 1.193 0.674
12-20 09sOO28 3.2570E-08 1.270 2.565 1.115 1.240 0.674
12-20 09s30.20 1.5900E-08 1.270 2.565 1.116 1.244 0.677
12-20 10.00t28 9.5210E-08 1.273 2.565 1.118 1.234 0.687
12-20 10.30.28 7.9630E-08 1.278 2.565 1.122 1.258 0.701
12-20 11:00:28 6.1060E-01 1.284 2.565 1.127 1.254 0.713
12-20 11,30,28 4.729CE-0 1.290 2.565 1.131 1.254 0.723
12-20 12.00.28 3.1170E-08 1.294 2.565 1.131 1.287 0.731
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program: OU116
input: data file nameo
screen version: none

4 description: produces a Quick list of key variables

Gate T i f., i n~
m s. e ,c. 10 1 . CC1

T o a Numbe r of

P o i nl t s~
Col le:t.ed: 14ED7

-'.- Time Int erv,.l

Between
Me a S u rement s.
in se,:s: '0

r ., Dit e: 0 1- 16-:-:-
0- 1 - 6-8-

Si'naI PeriodA:
b'-'Z9. 7751 75e -2

, V,1 t e Chnn e 1S
Sa2mpled: 12

program: INTOS
input: data file name, start date, end date
screen version: INT,8
description: Plots cotnter time interval average measurements as a

function of time

Ile

ta

a /

I 1IMI II ~ wmv" Plot MA 1 7 •L3f o
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program: PHA05

input: data file nme, start date, end date
screen version: none
description: Plot$ cumulative Phase minus linear offset (line drawn

between endpoints) as a function of time

U

U

~ I

I I

34.

48

-- t

11L- 3~ltv Rue w 112Nt 351

Program: FO
input: data file name, start date, end date
screen version: OFF18
description: plots fractionar frequency offset (delta F/F) as a

function of time

U

U
U

U
4.

LA .

* .8

4 I-t

48
41
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program: VOFO5
input: data file name, start date, end dates offset to remove
screen version: VOFFIS
description: similar to OFFOS but contains option for entering a

constant offset to be removed. In the example, a 4e-12

offset was removed. See the CFF05 graph for the difference.

LI - I
.to U rato Fil Points F,91 . C Nec re ..a t I" t w ,

U '".I . Na,,. Pltted - - I I tu y ",nlT
LI 11-21 Fr," Ofat P 71 12 Ift M --
U

"4 ULI

L I . V

-LI

4,1

-II S

Time in BAYS 6einniss 11-12 1324:5

proram: AVG05
input: data file name, start average, end average

screen version: none
description: similar to CFF05, but allows data over specified intervals

to be averaged. The data is 1.isplayed at the midpoint of

the interval averaged on the graph. This program is useful
for calculating temperature coefficients given a temperature
profile.ILI
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orogram: SIG05
input: data file name, start date, end date
screen version: SIGIS
description: plots Allan variance as a function of averaging timie
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orogram: ML'O5
input: data file name, start date, end date, channel numbers

- screen version: MLT18

descriotion: simijar to PL05, Out plots up to 4 lines on the same
4 graph. Enter <cont) to Plot once the last channel has
41. been entered.
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i program: STK05
i.nput: data fiJle name, start dater end date9 channel numbersscreen version: STKI1

,.- .descrip~tion: similar to PLO05, but stacks up to 4, plots, one on telc
"." of the other. Enter <€nt) to plot once the last channel
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program: FVTO5
input: data fija name, temperature channel number, temoerature

scale factor, start date, end date, lower limit, uoer
limit

screen version: none

description: plots fractional frequency offset as a function of
temperature. Celta F/F values are arr3nged in order of
ascendin; temperature, regardless of the order in which
temperatures were obtained.
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Drogram: US.cs
inOut" X ,ino X max, number X axis tic marks, number of X axis

decimal places, X axis laoelt Y mim, Y max, number of Y
axis tic marks, number of Y axis decimal places, Y axis

label, Xl, Yl, XZ, YZ, X3# Y3, etc
screen version: none
description: a general purpose user-entry plot routine
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9.0 Program Library
CAT DRlIVE 9 IA

Figure 3.1 shows a catalog listing !ATE TYPE SIZE. ,ICC T1CK RCED

of the programs on the system disk. INIT.D 0 3G TW ;16
NEORY M 238628 94 T39 1i

The file name is followed by a INT1e P 44749 is T16 12
OFFO5 P 47608 19 T14 86

character which indicates the file OFF1 P 47440 s19 7 916
MAGPRG P 19549 9 T43 123

type. P = program g 0 = data, M z 5101 P 40989 17 TO R25

OAHRP 65029 26 T25 126memoryl and K = keys. The next GATHE P 49868 20 T9 R12PVO 40109 55 T20 1
three columns contain date which INT P 141 52 T21 R23

INT15 P 4452: 18 T10 R2

indicate the number of recoros, the PL0 P 4954 20 T1 W5
PLOOS P 49489 20 T14 125

beginning track numbar, and the be- .IHTS P 37309 15 T24 12SCAOG P 43328 17 T15 R15

ginning record numoer. REBOOT P 14308 6 T24 129
SIGO5 P 42528 17 T1; 120

.QU11 p 8168 4 T19 11
QUI16 P 9589 4 TIS R13
KEYS K 963 1 T26 R22
PHAO5 P 47680 19 T26 R23
.OrO5 P 39923 16 TI R17
AVGO5 P 49629 20 T27 R12

US5S P 49329 20 T2: 12
M.TOS P 5860 23 T29 922
STKO5 P 61068 24 T29 115
.SIG05 P 36288 15 T19 13
MAGOAT P 22749 9 T43 R14
INET.V D 30 T19 R23
VOFF05 P 49543 20 32 9
.PLO05 P 44768 is T17 R25
.SCAO P 29568 12 T13 R24
VOFFIs P 49389 2 132 129
STK18 P 60849 24 138 R12
SCREEN K 2229 1 TI 122
.I118 P 37808 is T23 117
.INT18 P 37968 is T22 R11
.r18 P 40388 16 Ts 10
PILT18 P 58988 24 T33 121

G.518 P 35849 14 T23 R3
.PLO18 P 44969 1 T17 17
.114105 P 26188 11 T24 R17
SCA1S P 54429 22 T42 RZ

Figure 9.1 PATCH P 1D603 S T25 R4

Beginning on the next page is a short description of the files not
documented elsewhere in this paper. Following that is a line
printer listing of each of the programs contained on the disk.
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File Descriptions

MAGPRG - is a program that copies programs onto magnetic tape.
The program requires an Ideas 4600 series tape controller on bus 7
set to device address 16. The tapes produced are PIP-readable ANSI
standard format. The program loads files in at line 100 to prevent
skewing of the margins, so the blank lines on the program listing
are necessary. To remove the line numbers in an editor, delete the
first three columns.

KEYS - is a key file that contains *sfg statements. This file
is called by GATH q to enable the keyboard execution of subrou-
tines. The asterix on a special function command is the same as
<execute).

MAGOAT - is a program that copies test file data onto magnetic

tape. The program requires an Ideas 4600 series tape controller on
- bus 7 set to device address 16. The tapes produced are

PIP-readable ANSI standard format.

- SCREEN - is a keys file that loads special function keys for
'g listing programs and catalogs on the display screen. The Softcopy
- graphics Library binary program must also be loaded. The keys have
* the following functions:

fO sets the program line counter to 0

fl displays the next 35 lines of program
f2 clears the screen
f3 displays a catalog of drive 0
f4 displays a catalog of drive 1

PATCH - takes files that have been prematurely closed because

of an interrupted test, and patches them up so they c3n be read by
data hanoling routines. This is a program worth knowing about.
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The pages that follow contain a line printer listing of each
of the system programs.

Table III

* file page * MV file page f cc tile page
* z 33xz 22332 323 *Z= ===a =a ==s= :===33al

1 INIT 45 * 14 .OFFO5 69 a 27 .PL018 93 *
* 2 GATHER 49 * 15 .OFFlS 71 * 28 MLT05 95

• * 3 RESOOT 51 * 16 VOFF05 73 * 29 MLT18 97
* 4 PATCH 52 * 17 VOFF18 75 * 30 STK05 99 *

5 .INIO5 53 * 18 AVG05 77 * 31 STK18 101 *
6 .1Ni18 5' * 19 FVT05 79 * 32 QUI16 103
7 INTO5 55 * 20 SIG05 81 * 33 .QUI16 104

* B INTI8 57 0 21 SIG18 83 * 34 SCA06 105
* 9 .INTO5 59 a 22 .SIG05 85 * 35 SCA1S 107 *
* 0 .INT18 61 a 23 .SIG18 86 * 36 .SCA06 109
* 11 PHAO5 63 * 24 PO05 87 * 37 USR05 110
* 12 OFFOS 65 * 25 PL018 89 * 38 MAGPRG 112
* 13 OFF18 67 a 26 .PL005 91 * 39 MAGOAT 114 *
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9.1 Programn: INI

. PROGRAA~s DATA COLLECTION INITIALIZATION ROUTINE*@

4. 'a Decratoer 26. 1560 6 Updatee July 18. 1963 got
So on Novel Research Laboratory a Output Device. 7245. 1350 a'.
fi. ' Spac* Applications Breach U Select Cadet 705. 718 a.,

7.
go dso *Insert Softcopy Graphics Tompellstp
l* I1dle lidev *PRINTER.706."PLOTTER' 705, SCREEN- .718. CLOCK-.9
Ile din A125) .A112S.61.91253,ae125.l1.C1125.l).V1141
Its die 116(703.111141.011152.50(4,22 .YSt21 .01161.IetI
t3. dim A-.....I.K.L.M.Z

15. files INIT.V.I.INIT.O.Gfzd I
Is$ at *Variable or Default Ink Vile*.3Slif flqt~sjap I
17. Il)Fif cmP(RtIl.l1)-'D'2)rj).p It

*Ito if cap(R~tt.Il)0*V',dsp *lv.yalld Entuyljalt lSOOlslap -2
IS. *SIAIT'.ent 'Initialize. List. Gather or End',Rlslf flql3gjae S
26. cap(R$(IJ)IR9%lf RtS'O'drive Sdcl IGATHEC*
21. if RIS*E'sead
22s if 35E1'* and 0SL'dsp *Invalid Cntry-l.elt 1500siap -3
23. rread U.l.DS.A,..
24. rread F.2.A(IIA6(12,for L-2 to Assread r.A(LI.AS(L3,next L
25. rreed F.4,S11lJ.BSL12.CSIJlfor La2 to Ossread F.81L2.BSlIJC2fLlsnezt L.
26. capCRS(..l1I)RSlf R$S'L'Isb *LIST*
27o
20. 'INITIALIZE'.
29o wri 'CLOCK*,',red 'CLOCK,.TST8I1,21&T5(4.5l3T4
39o cat *Cwrrent Year# Yy*.Y~slf f~q13$jo.P 0
31. If vaICY$)(Sfldsp 'Too Somell,.aiot iSO0nimo -1
32. if volCYSDS90gdsp 'Too Larqe'swait 1500S~jmp -2
33. T$&YS)D*6**)R0,ant 'Print Instructisial',R0,if fiSl3.lap I
34. if capCRS11.12)3'.qte 'Vacuum Tamp Control'
35o if capCR9I1,1J)i*Y"Pdso *Answer YES or HO'lwalt 15005mp -2
361 spe 36pr-----------------------. FILE',' INITIALIZATION'

*37. pr----------------------lope 2%prt *Four pareaetersO
38t pet *are iniltiaizedoby this proqruns. 5  *, 1) Vacuumem

*39. net * Teaperature'.@ Control,
*46. pci * 2) Voiiage', Rocoordnq. Channls'. 3) Measurement*

41. port* Interval'." 4) Counter Galte*.* Timesspe 2'
42a prt 'With the proqram'.'ye. cost, *selectively edlt'.'any or all'
43o p.t *Perilous of the,.'isit file. Enter*, "CONTINUE in,
44. port *entry mode to*,'proceed from onv*.*,%ectIow of the'
45s port progras to the",'next.*jspe 3
46.
47. *Vecuua Temp Cautrola.
48. -]RS~ent *Edit Temperature Control".**
49. if cwp(R~t1.1l)-*N',qto 'Voltage Chainnelso
55.s if capCR$ll.13)01Y',dmp 'Answer YES or 11O'jvait lSS5gJap -2
S1. 'T Again* s.')Rtseat 'List Present Temp Setpoiats',RS
Ste if cap(R*I1.1l)..'M'.jmP 3.
53. if cep(RS(1,1l)**Y',dmp 'Answer YES or 11O'1wait 150011mp -2
54. qsb *List T
55m *All 1.')s-M~ent 'Chaknqe All Entries'.R$
56v if cap(R$I1.1l).'N',qto 'Add TO
57. if cap(RSIl.13)0*Y',dsp 'Answer YES or NO',wait ISS0ijap -2
50. 25)A~t3j0)K,'")V9%for L-1 to 25,qsb *Enter 71
59. if K ed LaliO)Kljmp 2
60. if Kiglo *T Saot*

- G 6s LIAsnext 1,25)6
St62 dsp *2S Setpoint Mat Reached',woit 200S1qto *T Set'

* ~63. d 'i A-25igto *Delete TO
6. )Rt,.mt *Add Temperature Setpoloots'.Ril

65. if capCR~tl1,13*Hsqto "Delete TO
66. if cwp(RSl(1.1)DVdsp 'Answer YES or No'iwait ISOS1jmil -2
67. S)KI-)V0,for L-A-I to 25,qsb 'Enter TO

*60s if Ksqto 'Delete T'
*69. L)Asnext 1.525MA

* *76. dspl '25 Setpoint Max Ueached'sweit 2000
71. *Delete T'oif AtIsqte 'Insert TO
72. ")RSjeat 'Delete Temperature Setpoints*.R$
73. if capCR~t1,13).'N'jqte *Insert T*
74. if capCWS(1.ll)**Y',dsp *Answer YES or NO;.veit 15011gimp -2
73.a if Atuidsp 'Cannot Delete Last Tamp Setpoint'sweit 2O00qto *Insert TO
76. eat *Entry to OelateD0otf f1913 end A(25jqto "Insert To
77e if flql3 and A.256%to 'Modify TV
?Ss if 0<1 or D)Asdsp 'Out of Rancq.',walt 150019ta -2

679. if D-Asdsp str(D)&* Deleted'tweit 200011sal 2
6 ~Ste dsp *Renumber Inq'str (Dot)&* thrwt*strA) ;wait 2000

Ole 81 for L-0 to A-1 lAtL*l J)AILI IASIL*11)A$[LI jnext LIA-1)Algto -6
Ste *lnsert T'.if A'25,qto 'Modify TO
83a -)Rlseaut 'Insert Temperature Setpoints',RS
9 4. if cap(R11t1,i3)-*H~qta *Modify T'
5. if cnp(R9I1.lJ)*Ygdsp *Anlswer YES or HO'svalt 1ISO1josp -2
56s eut *Insert Before Which Ewntry.Zglnt(Z)IZjIf flql3lgto 'Modify TO
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871 if 7(1 or Z)Asdsp 'Out of Psnqe-,,~ 0hJp-
88o for L-A1 to Z-1 by 1,%AIL-IIIA(L)A(II.I1.etI
09. S)Ko* How*)V*,Z)Liqsb 'Enter 1*
SO. if Klj.. -a
9i. A.I)Ajaf A(25,qte -5
92. sdu ;25 Selposnt Mini Neschod,,.mit 2000
93. *ModIV T.g6)sent *Modify Individual fatriesO.RS
94o at cspCRBIIl.l).NMqte 1 Set*
95t It cap(P6I1II)Y~jdsq 'Answer YES or K0,wolt ISOO)mp -2
96. not 'Entry to Chsnqe*.Lslf flql3lqto -T Beg
97. if L(i or L)Asdsp outo ~q 5 .l S0 p-
98, H)g ew*)VSjqsb *Crnter T'"*1I
998 If Kl~mp -1
100t qto -4
III. 'T *ot'irprt F.1.DS.A.0~,.100irprt r.Z.A91I.Aott3
102. for L-2 to Atsprt r.A(1).A~ltL1,nex1 L
103. **)Rlgent 'List New Temperature Setpolnti.ES
104o if capCRI.l)-NK1,mP 3
105. if cap(R6I.1li)0*Y',dsp 'Answer YES or Nallwalt 15009,1 -2
106. qvb *LIsL To
106 *)Rsentl 'Pass the. Temp Routine Aqala*.Re
106. if c4PCRsII.I).*Y*qte 'T Aqsis'
109. if csp(Rtt.1)*H'dsp *Anseor YES or 14IO1.il 15001map -2
110@ qia *Voltage Cr~annelo'
121. 'List T..rri gprt 'Temp Setpoints%. -.- Temp Duration*112. prt 00 tdeqC (DDHHMMI)',35 mao Evusanoog113. fud Oifto L-1 to Aistr(AILJ))M0laf obs(A(LI)<10g,* iSMO
114. if L#Asstr(L)A*'G*M64 *AI2)Ii L),MS12I)NO
113& If 1-

4
tstr(L)* *&M* to end*IM99if L>91M512I)MG

Its*pe PrI njext Lispe 31rat
117. 'Enter T .

4
(LmodIO-O)(Lmodl.1)2(Lmodl..2)3(LfodIg..3)4(Lm

0 d1 0, 3))1113. if 1:9S and 104s,411
* 119, dsp1/9&str(L)GS$t 128' Temperature Setpoint',ent -. AILI

120. if f1913 and L111 dsp 125 deg C Default*1ait 1500
121. if 11913 and 111)Koret
1221 if A(L3>.-50 and A(L3(.S9gjmp 2
123. dsp *Specify from -50 to *S9 deg C~iwalt 2000t)np -4
124, dop 'Time at*&strCL)&SSLIIO' Setpoist. DONHMM~peat **,TS
125a if flq13sdsp 'Time Must be Specifledywelt, 1SOOsjmp -1126& if len(T1)#Sdsp 'Not in. Proper Formliw.it 150gjap, -I!
127m TI)ASILloret

1291 'Voltaqe Chmnnesu.
130. -)RIjent *Edit Voltage Recording Channels6.*8
131. if 'o(S11)Nt Measurement Intervel'*132a if cap( R 11.11D5Y"jdsp "Answer YES ormNn*Ioi lSOOjmp -2
133# VC AqsIoms11)RSjen1 'List Present CanlSettInqs*,R8
134a if cap(RI1.l12)-'N',qto *All 6135# if cap(RS(1.11)SY',dsq *Answer YES or NG~lwelt 1S00sjmp -2
236a qsb 'List VC4
137. *All VC@-)RS~eut *Change All Entries',ES
138. if cop(R1[I.1)-Nqto 'Add VC1
139. if cap(ROII11*aY'dsp "Answer YES or hII1'gait 1500S1so -2*140. 0)K)Bl*V$;for L-1 to 2Sggsb 'Enter VC?
141. Ifetisto 'VC 9.3'
142. L) Inext 1,25)2
143, dsp *25 Channel Max Reached~lwait 200,%to 'VC SWg
144. *Add VCeaf 8-25sqto 'Delete VCa
145a -')R6gei 'Add Voltage Channals'JIS
146: If cmp(RStl.1I)-*N',qa *Delete VCO
147 If cap(R~tl,1)E#Y',dsp *Answer YES or "Ollwait 1500,jmp -2
148: :jKs**lVSjfoc 1'9#1 to 2issb 'Enter ICa
149.i Kgla *Delete vca
154: Ullonext 1,25)8151 dsp 125 Channel Max Reachediwuit 2000*152. 'Delete VCilf 9-0,qsb *Modify VCO
153m -)RIjent *eot Vota CIann Entries%10
154. if cap(Rttl~lfl Hqto *Modify VC*
155. If csp(RSI1,1I)*Y~dsp *Answer YES or NO*Iwott 1500glop -2

1 a6 IfOodsp 'All Channels DeletedlwIvot 20,to 'VC Sot"17, eat SEntry to Delete',0,if filt3lqto *Kodify VC'
158@ If :0 or D>Bldsp *Cut of Ranqe',wult ISOltimp -2159. if 0-S or B*1,dsp str(9)4* Oeletedli.axt 150ojumo 2160a dsp 'Renumber Ing 6 tr co.1)a. thru6Istr(B),vait 1500
161o for L-0 to S-IlI~L-IJ)SLs8StL-1)8(L),CS(L.11)CstL2,nedt L
162. 8-1)811=0 -6
163. 'Modify VC~sif *O81qto *VC Bot'
164, -)Rtlent *Mqodlfy Individual Entrtes',24
165s If cap(RSIl,12).'M'qta *VC Bet*
166. if cmp(RICI,1l)0*Y',dzp 'Answer YES or NO'sweit lS0011op -2167. ent *Entry to Chanqe"*I.if flql3sqto *VC Bot*
166. if 1(0 or L)Sgdsp *Out of Rmnqe'swait ISO0g1mp -1169. 01Kg' New')Vlgsb 'Enter VCo
176. If KgJam -1

.171. qto -4
172. 'VC got'.rprt r,.0a9ls10rr .4.BI1),B$III,CIt1j
173. for L-2 to 81sprt F.BSILI. 9

SI11.CSL31next L
174t 11Ient 'List New Channel Settinqs*.RS
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177t qob *List VCO
1711s -)R0jest *Pass the Channel Routine Aqajss.R
179. if *~C0l1)Yqa VC Agates

W% 1136a if capCEIIl)#N~jdsp *Answer YES or 14011..at 1500sjnp -2
131. %to *Measurement Interval*
132. 'Lbst VC%,pg 1prt Voellaqv Choanon.Setthnqs1.. e.

13. ppt ve Cham runctlo%.*e some msesUsOUw
1841 fzd Ssfor L-1 ts Bs~ur(U1IL)))MSIf B(Ll(116  *&MI)MS
135. str(L)G* '&MSS *)M$sit L)SiM111MNS
196. If CttLl-*DjM$&DC Voltsm)MS

.7 197s if CIILI*A*,m6&*AC Volts*)1M
183. Af C*ILI-0,M*hmsha)M#

190. fer L-1 to UjstrCL)1 '&BS(L)MISI L>9jMSt21)M*

192s *Enter VC.sif L)9 and L(l4j4)I,)me 2
193. 4(L-odlO@O)*(LaodlD-)2(LnodIO.2).3LodIO.3).4(LmodlO)3))I
194c dip V~irLi~llChannel Mu~ber'jet -,911.
195. if flql3sliKeret
196. if *ILI)0f and OIL)(-39jm~p
197. dip *Channels are numbered 0 them 39*1weI1 2000%jmo -3
193. dip V1&slr(L)1S$I1110 Channel Noameat -. TO
199# if f14l3#*ChannelI'Gtr(L-l))TIjdgp T61.elt 1090
200. if len(TS))10dip *Home Too Lonq~lwait 1500%1-p -2
201& T1lh8ltL2*)Rf sent *DC Volts. AC Volts or OhmsES
202a cmp(R1(1 .11))RS~ If f q13, 01)Rs
203. if RS110D and R68A' and R60DVgdsp 'Invalid Entry's..it 1500,jap -ft
204& RO)CSILIIf R$S'D',dup * DC Volts' ,..it 1003
205. if RS-A~jds0 * AC Volts*1 att 1003
206s if RS'D9jdip * Ohmi~lait 1000
267a rat
208@
203. *Measure-ant Interval's
210. *)RIgent 'Change Measurement lwntervail,R9
211. if *a(l11)Nqo START'
212s if cap(R1I.1)*Y~dio 'Answer YES or NOswolt 1500timp -2
213s ipc 3sprt 'Present*. Measurement*. 6ntervals %* *. AIlS12PC 2
214. -)TSjent '1easuremeat Interval. DOHHM'MSS'.TOIf flq13gjmp 0
215. if 1.n(TI)O9,dsp 'Not to Proper Form' iweit 1500glo -1
216s TS)ISsprt *New'.*Measurement* 'ntervals.* %* '1lS~Ipe 3
217s rprt F.1,DS.A.0.IS.IOjste 'START*
219@
219. *LIST.a
226o *)RSent Mtist on Screen or Printer',R6
221. if cap(RSIIl.1)'P'qto 'Printer'

*-222s if cap(RS(,)*S~jdsp 'Answer SCREEN or PRIHTER01welt 150011mp -2
223.
224. 'Screen's
225a fud Sipse 718thdcpy Ospcir
226s scl *.2,S.20giaz 0,zmz 15$zx 16,uaz ISzuz 29
227. you 41yaz 1,0,0.161yaz a
229t wtb *SCREE'.3ems.sngaz.un.pe,..$Pa2 -96799&0
229. wtb *SCREEM1."pel..,cs.e.i Thermal Vacuum Teat Facility -.3.10
230s mtb 'SCREEN' *PeO. *spa 30.920,.spel,tats Programs INIT.,3.10
231. wtb *SCREECM'pe4,..pa 30,890st.pei,.sttx Written. 12-17-801,3.19
232. mtb 1SCREN*peO,.,pa 30,86O,..pei.1.
233t wtb 'SCREN,tz Fort Space Applications gronch,3.,1S
234. wtb *SCREMpeO...pa 

3
0.83Os..pel.es'

235. utb 'SCREN.tz US Navel Research Lob',3,10
2369 mib 'SCREEN.'peS.stpa 520.9201s.pel,o.tz Revision Data.
237. wrt 'SCREEN.Dstl.22*-*&s13,41a-aDsCS61,tb 'SCRE.3,13
238. for L-1 to 7 by 2,If I91L.L-9*S *)l~fL.Ll
235. next L.08(1.23b'd *61*(3.414ah *618S56l1 11(.91s

% ~ 249. mtb 'SCREEN.pef...ps S20,OS0g..pet,sstx Measurement lnterval.
241. wet *SCREM.Rlswtb *SCREEH*.3.1S
242s wtb *SCREEN,peO.vspe 520,860se.pel,.sts Counter Gate Time.
243: met *SCREEN'.str(G)0 asee~swtb 'SCREEI3,1S
244, w ts SCREH.pell...pa 32,

7
1stpel*.se

245a wits SCREE*.*tz mEWe Temperature Conirol *ess'.3.i0
246. wtb *SCRCE*,*peS,stpa 553,770,82Pei.u.*

C.247s wtb 'SCREN.*tz lae Scanner Control KX"3.115
243. wtb *SCREE%*pe0.s~pa 25.710jespei.88 -
249. wth *SCREEN.tz Temperatuare Duratloa%,1I
250. mtb *SCREN%*pe,..mpe 

2
5.SSS,..pe1~es9

251. wtb 'SCREEN.iz 00 * (deg C) Days He, Nine Secs'.3,16
252s eth 'SCREN%*pe0,sspm 25,665tospet,a*
253. wth 'SCRCCII,'tz US Kafeianfea Witu San lwse mannu.3.13
254. for L-1 to A~strCL))R~jR1I2I)R~gif L(1011 IRO)RS
255m wtb 'SCREECN*peG.a.pa 25'sr66-5),.pt. RS.3.10
256a itr(AILM)RSif abs(A(LJ)(10* *&R*)RS
257. wtb *SCRCC0,*pevsi.pm l27,6&str(GG0-251)&1,.,pei,vstx a&R*0.3919
259. ASZL3)R~sRSI1,22)RSIf R~fl.ll-0O~g' *)RS(I,13
259. wtb *SCREM.pe8,s.po 264.*&str(660-?SL)6G~jtpel.#vtx *&R$,3,1I

261. mtb *SCREEN%*peO...pe 32O.'&str(G0-25LWl~v.pe1,setz '&RS,3,1g

263. wtb 'SCREEM.peO,sspG 372.'&str(S60-2SL~lj..pe1..1 *GRS.3.1S

264s wtb 'SCR1ECM.pe0,stpa 444,*istr(660-2SL1)1,pel...tz 0*.3.101nezt L.
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267. atb *SCRPC(M.,paS. pe 3.8.,e..
269. wits "SCkCN*tz Of h.aber P440. r..nctse"'.3,16
2E9, wits SCEN.1poS..spe 530.665,,.pel.060
270. wits SCREEN.t. an ****** &*SOME 9604416a5.3.1S271a for LI to 9gstr(L))PIP1121139,Af L<Il.*ISR
272. wtb 'SCRE[W .*pe0. * pa 53.srE0ZL0,*,e..,ta *&B0.3.10
273. atrCBfL))RIslf BtLI(1S,' *RS)RO
274. w lb *SCREEN."pe.,s.pe 6I3.*6tr(GG60-25L)I1u1pet..6tz *&I.3.1S
275. BI1LI11Ifor M-1 to AntCS-lenCRS)/2*), *RS)RS,nest N
276. wtb 'SCREEN*. peO, s pa 7 0 0

.ASstr(6@-25L)I,,,opel...tz *&R1.3.IS
277t if CS(Ll-*D.gDC VIME
279. it CSILI.*AjAC V')RS
279. it IL-,hsE
290o wtb *SCREECN*pe6~.pe 879.*6str(660-25L)1)0,.pe.s.tz *&R$.3.Ilgnegt L.

283. *Pristeros
204s pan 705ohdcpy 1,pclejscl 0,3023.8.1023
295. pit G.S.lipit 1

0
23.0.2ipit 

1
O
23

.1O?
3
%plt S.1023gplt 9.9

286s sac 767%xa, 818ssez 9
7
2,yau 512.0.D.918ofxd 0

297. pit 317,989.lplbl ' Thermal Vacuum Test racilitva
299. pit 30.933,lp1bi *Proqrm INITI
299. pit 30,903.lglbi *Written. 12-17-8@*
290. pit 30.873.lgibi rore Space Applications Branch'
291. pit 30.843.Islbi US Novel Research Lab*
292.aI12S-*1s1.3-0(,1R
293. pit 540.933.lplbl *ReVisio" Date. 1119
294. pit 54@.903.ltlbl 'Mrasurement Intervals*
295. for L-1 to 7 by 2,14 ISLL S : )It[L.L3
296t .. ezt LsIbi I*11,216'd *9113,414h 61SIS,615eo *9167,81o*
297s pit 540,873.lslbl *Counter Gate Time, iSstrCG)6* msec'
290. pit 72.785,gbl 'mean Temperature Control Kenn-
299. pit 610,795.1ilbI *gang Scanner Control *02um
300t pit 35.710,1,ibl * Temperature Duration'
301. pit 35.685,1libi "Of Cdeq C0 Days Kra Nins Secv"
302. pit 35.665.1ilbI *m maasswasun mae Ran mass noun-
303. for L1I to AjstrCL))R~sR612I)3031f L(10.* *&RSIRS
304. pit 31,660-25L,1ipbl R8
305. str(AIt.3)R9,if obsCAfMl)(1I, I510)RS
3069 pit 132,660-25L.1,ibl 2S
307, A$ILI)~sR*(1,22)ROsif RIlII0 )RS(1,13
309. pit 266,660-ZSL,1,lbl 9
309, A$SI)RORS(3,4I)RSjif RO11J0 )RIII.I2

*319. pit 319,660-?51.1.ibl. RS
* 31. A(LlRO.EIS.2)R~ifRS(1.1-0,'1 I)ROII.13

312. pit 371.660-25L,1,lbl RS
313. pit 442,660-25L,slbl '0,next L
314. pit SSS.710.1,ib I Channel Channeal Channe,1
315. pit S50.685,11ibi lof Number Hng Functiong
316. pit 550,665,Iglbl son mmag mano. esmamu
317. for L-1 to B;strCL_)lR~sRSCZIIESgif L1.09g :&RS)R
319. pit 5SI,660-25L.1,IbI Rs
319. str(IILI)R99if 8(1<11 *&RI)90
3201 pit 629,.61-231.lIlbI R6
321. OSILI)R~sfor H-1 to intC5-e(S1~ R)Inx
322a pit 714,660-25L.1,ibi ES
3231 if COLI-DsDC V")ES
324s if CSCLI-'A'AC V*)Rt
325v if C$KL-**s"hna*)R$
326. pit 886,660-25L.1,lbil tSlnezt Ljwtb *PRINTER*.12.13,27,69sgto 'STARTO
3271 and
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- '9.2 Program: GATHER

So *PROG.RAM@ THECRMAL VACUUM TEST FACILITY MAIN PROC~kAM'.

3. 'UKevif Miller 11 rile. GATHER 6.0
4. January 14. 1966 8 Updates July S. 1983 0.0
So '11 Novel Research Laboratory 8 Output Device. Multiple me,
So so Space Applications Branch N Select Codev. 7.0.9 so,

7.

9. ELR VARIABLES AND DEVICES.
I.dsp In.. r so ficpy Graph.ics Taper'istg

Its Idb lidev 'KEPCO',701.'BCO'.707.'SCAMN(R',709,'PRINTER.,706.*PLOTTER,7@S
12# dew 'COUNTER',712.'VOLTMEEI.722.*SCREEN',719,'CLOCK'.9
13. *VARIABLES IN THIS PROGRAM'.dim CI2SI.TI43,XI2531I7I.3SIG2.K$(25,63
14. diam6 6.12,0 J15 E111.S2,.13,S 4.66
25o dim I.Q.O.N.K.PC.A.J.8,O

* 16@ 'VARIABLES IN CHAINED PROGRANS'.dis N(21.VI21.I4(25I.Sl2)
17. dim RS(ISI.U$61,?161413
IS. dim *.D.,.S,E.U,H.W.XY,Z

* -199 drive @,files wsi.IMlT.VoIMIT.O.,jetI *KEYS'

*21a *READ INITIALIZATION DATA FROM INIT.V OR INIT.D'.
22. cut 'Variable or Default Inwit Filw".T6,2)TI4Ijif cap(T$(11Il)''',)Tt43
23. read Tl1).1.DS.TCI1IJ.T$,GS1)Tl3l)9
249 'TEIPERATURES'arread T143.2.KIII.K512
25. for 9.2 to T1I1sread TC4lKrUIKI(SIjnex9 9
26. 'CHANNELSO~if J'Oijmp 3
27. rread Tf43.4,CZ12,C8S1l.J6(I1
29o for 9.2 to Jgsreod T14ICtBIC2IBIJ$(31,nczt 3
29. 86400valCTS(l,21)'3600va1(7613,43)*6BveIICTS5,61).vaICT(7.92,))I
30. '2107),i' )TS STSIS- loq(GC) .6- 1oq(G) 1166

'S. 31a
32s *STARTUP DIALOG'.
33. wet 'CLOCK','R~sred 'CLOCK".T6,spe 3
34. pr....................... GATHER'.................... 2 I
35.a prt 'Today's Date.'*TI.2'-&145' '6T21711spe 2

*-3G& 'START'.wrt 'CLOCK".'R'1 ent *Start Tests MNOOHHMMSS-,TS
37. if flql3ored 'CLOCK ,T6,TS(1,2)1T514,536TS17.SI&TSIIO.11]&T6113.141)TS
38s if len(TS)&1Sjdsp 'Not in Proper Forma'..ai 25@O11ap -2
39o T111.234'-*&TS13,434* as566''11.~'.&6911N
40. prt 'Start Test*,' *IMI~spe 2$T$)ES1 'TIME')Q1Tt23
41o cut 'End Test. MMODNHIIMSS'.E*

4,42s If fl-41idso 'An End Data MUST be Specified.',walt 150,jmp -1
43. if not ien(CS)'101dsp 'Not in Proper roru'pwait i500,ijav -z
44a ES(1.Z36'-*&E$13,431' '&E 9 (56 1 & * '416 tr,83 a -E 19,10 )M*
45. pet 'End Teist. laMSlispe 2,If sqnC*TIME*-Q)Q)'1,jmp 3
46o dso 'Test Must BEOiN Before it EHOS.',wa*It 1555
47. dsp "Try Aqaino.',ait iBB01qia *STARjra
48. out 'Current Years YY',YS
49, If velCY*)(80,dsp 'Too Smoall'swelt 15061so -1
511o if val(Y$3>909dsp 'Too Larqa',wait 1508lsem -2
51. if rdsC13)012S1dsp 'Insert POWER FAIL TAPE',stp slop S
52. int(0II3)Ntrk SK1IJ)Qjref 1.GS1.T 1Fs.V6.8
53a If H'Sldsp 'Tiom Interval Too Sm&e1*jwatt 15O61qte 'START'
549 'FILE'seut 'file Where Date is to be Stored'.rs
55. drive Issao FS.1.I.Sjif 4-tigto *OPEN*
56s dsp FS.' has Already Beas Opened',..eit 1SA0ugle 'FILE'
57. 'OPCN'lopen Fs,N#4,asqvv FS,1gTS)ES~prt 'Files. *6VSspa 3
5sI 'WAIT'.wrt 'CLOCK','R*,red 'CLOCK'.Ts
59s if -t1ZaS45aS1,IT(6l~fSi,4(SJe'

G1. 'READ INITIAL DEVICE IHFORMATION,
Sts wet 'CLOCK'.'R',red 'CLOCK'.TSTSIIZISTI4SI8'VS)TS
63: wet 'COUNTER' .'F20- BCOA.AS*ALAO.O0OLBO. 00NODIEI NSA*So red 'COUNTERI.P
64. wet 'COUNTER% 'rsG-Gc0A.AB.ALA@.@SOL~gO. OO1VElN@J0"'pred 'COUNTEROC
65e rprt l.I.G,N.I.TSP.J,'end',for S'1toI Jjsprt 1.Ct9I,C$(BI.JS(BBIgnexI 8
66. 999K[11)1B5)T,'01234567S9A8CDEF'MPS'.')T~sif T(St'-')TIjabs(T))T
67. for 8-2 to 0 by -IAnt(T/1698))CMSIC#t.Ctl])T1C4-U.4-91,T-C16'B)Tsnet I
68. wet 'BCO'.T65 1f T113)l,'OB'aKSIlIA''E~s'TIME.*T21)T123

*76. 'SIET CLOCK TO INTERRUPT'.s
*71. sal 'CLOCK','TAKE READINGS AND STORIE',ekr *CLOCK'

73. wet 'CLOCK','U2N.U2'02.U2P5006/U20'
74o
75. 'NEXT PROGIM'.
76s for A'S to Ilf f~qAjcfq Ajfxd *,qsb #7
77. nest AjleaCI#))Aolf 1611.1)'' Sfxd *,str(N-K-I))IS,15122)ISjqto .2

79. dsp 'Select Proqeam Key C'6Its'l'sweit 300111.
MS if K('Ngqte 'NEXT PROGRAM'
21 dsp 'Execution Comploste',wort 'COUKTER','I2ES'

82B wrt 'KEPCO'OSOBOB',0drive 1sstp
83. drive Sjmp Act

9o '2',chaim '.OFFIB',144,144
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07. 'ch.is *.St(.1U.144.144
*.99. *4*sghoga *.PLOIG*.144.144

9.s *5'schmis *.QU816*.144.144

J0. :6.ch.Iu *.IWI050.144.144h1 t7co *.IN10S*.144.144
92. *3.ochoim *.orrov.144.44
9. :9.Cho A .SIGCS*.144.144
94. *0chats O.PLOO51.144.144
9S. *Wichaeo O.SCAGO6.144.244

S9. *TAKE READINGS AND STORE*
98. wpt *CLOCK**TjIf not bat(0.rdb(*CLOCK')),qto *TED AND C4APIBER CONTROO
99. wrt *CLOCKR$red 'CLOCK1.TS
106. TII23&T7014.531TS(7.81al6llS*11)aTS(13.143)7TS1)Sfmt &13.6
101s if K.1.Kttl)0,rcf 1G.0P..
102. owl *C0U)TR3.VSG-6C0A.AS.ALA0.0SL00.00"0011H0JCsred 'COUNICR*,t
103. drive 1,rprt l.X*4.T6.C.1end~sfor 8.1 to J
104. if JStS.801swrt *vDLTMErLR*.rF1R7M3AIH000T39
103. If J111E.931.Aawrt 'VOLrgqTR'.r27M3AIN0OOT30
106. if JStI10*swrt *VOL1IITR.*4Q73A1N0D6T1
1079 fant 2.*C.fz2.0.CE~g.rt 'SCA"NNC.2',CSI
109s 9S9KIT(3331i10S)T,012345&79ADOF)IO, *)TS,1f T<6g*-*TS,.bs(T)IT
109m for 0.2 to S by -1IntCT/1G'0))CMSlC.1.C-11)T0I4-0,4-01s7-Cl6O0)Tlnezt 0
1111m fat 2.c.FF9Fr.4cvwrt 9BCD.V.M0q$I6-Ct01modl0 C.C1.T0,.ait 100
Ills te-. 'VOLTMCTEW's..Lt 200sced *VOL TETE'.Cs.pct 1.C..Crd
112. nest Belf T1-Ttl~iqto -6
113s *0123456789ABCDEF*)M~sIf 'TINC(TIZ)-.1l~qte 05
114s 999 1TC3I.1)TIC3205)T,*-)TSjif T(8v'-)T0ab9(T)JT

% ~ 115. for 8.2 to 0 by -IgintCT/1689))CNOIC*1.C12)T614-.4-~sT-Cl69)Tgviest 0
116. wet OBCD*.T$If T131(Tt1I1,00*&XST(3I11a00)0,'TIME.T2IY123
117s Idf l.GST9,Tt.I.,K(T(311)0,rcf I..0.S.I.4k

* 118s drive 4josqa MEMORY*,3.0.QIf Of1,kill *MEMIORY'
119. saves *14EMORYSdrive lK*1)Kjmar *CLDCK5 Iire
1211a
121m 'TED AND CHAMBER CONTRL'
122s 999KIT33I1i105)Q,0123456789A0CDECV)QS, .)TOIf S.Tbs)0
123s for 0.2 to 0 by -1,int(011))CQSIC*I.C.I1)T$14-0.4-31QC69)Omet a
124s wrt *BCDFFFrrr*&TIjwrt *SCA"NR.CJIE~tr2 *VOLTMETER6
125. silt'2CDEred -VOLTMET[Rt.011000tS
126. %we -9c9-.*rrrrF-&Tsjwrt *SCANNEV*,CME'stri 'VOLTMETEO
127. wait 200,rad 1VOLTMETCRI.CIOOC)CgIf KLTI3II-C.OtCC-0)/15)0jqt9 9&
128. 5.6(KITS3I 2-0)..quCK(331-C) 191. 7u10C. 4319q~abs(KITISII-C))))O
1291 fzd 0.lf abs(Q)>400%'400100,jqt& 02
130. strCInCS)))QSQSI2I)Q~rIf obs(Q)(1*0%0"1)QSIf eb9(Q)(IS, @01Q)Q*
131. '*&OS)(1SIf 0(D1,5-)Q0(1.l
132s *6Q0)Q*(SI.If Q)4001,400')01(2,43
133s wet IKEPCO1.00,eir 'CLOCK'IicuS
134.

136s O)pIsfor 0-1 to vaIEOI,233-1
137. if 0.1 or 0-3 or 0.5 or 0-7 or 0-6 or 0-11 or 0.l21 p1*2678400)p1jwp 3
138: if 0:4 me 06 e09o 01~1290O061pli*p 2
139, If 0 2 Pl1190 )PI
148. nest a
141s pl.BG400vaCt3.43)*3600va(S(5,G1flpI
142s rat pl*6OvmlCE$I7.S1)*v6ICES(9,12
1439
144. and
RI1S5
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9.3 Programn: REBOOT

. *PPOC.RAMe POWER( FAILURE BOOTSTRAP**
2.

3. U0 Kevin. Miller a rtie REBOOT U
4. U6 Jan..arV 14. 1SI0 a Updates July 20. 1983 E6
So an Nevel Research LaboraterV U Outp..1 Devices. 5345. 3455 0mg
Go *G Space Appliations Branch a Select Codega 7129 722. 9 66o

9. dew *COUNTR712.*VOLTMTR'.72.*CLDCE-.9
10. din o~ti3.r,1141,rsrs3I.IQ.A.C,T.D
11. ldf i.Gs.7s.uu.I.s
12s drive tlassqu 15.
13. we& *VOLIMTCR'.T3e
14o wet *COUNTCRI*s-SCAA.ALA.OOLBO. 0OO1(lHJ@'#red 'COUNTERO.9
15. 'TI1C'IT
16. art 'CLOC*. * red 'CLOCK,T9
171 prt "Power fal',restart aa.' I.T~sspa 3
19. TSII.22aT$l4,53&T$17.83£TSIIS.11IITS(13,143)TS
IS. 'TIME')U
25. If U>1TT-)Tgjmp I
21. wrt *CLOCK.2,red 1CLOCKT9
22. TSSI.2114.535T$(7,8)STSCIO.111&TSII3.141)TS
23. fad Sldsto *Seconds till restart.fitrC-TMEI)
24. if T)TIMC'jq1& -3
25o fat IUHUOI~l..11
26o wet 'CLOC.1.1000l
27. wet *CLOCX * UZN.U2-02,U2PS00O/U2G"
23. drive Oggeta *MECMORY'
29. wed
30. *TIME.e
31. Oliolgfor A-I to val(TtII.21)-l

*32. if A-I or A-3 at A-5 or A-7 or A69 or A-10 or A-12jjol-2G78400)p1;Iap 3
33a if A-4 or A-6 or A-9 or AI15 jpl.2592000)p1j~ Z
34. if A-21p1.2419200)pl
35o next A
36o pl*864S0ve1(TS13,42)-3600waiCTI(5.613)pI
37. ret pI*6DvaICTSl7.83).valCT6lSlSI)
a20447

a;.
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9.4 Programi: PATCH

Is 'PROGRAMs PATCH HALF-FILLED DATA FILES.o

4. December 20. IS9O Update. Dee-.bor 20. 1980 U

S. UNava Resac Laoao Uoutput Devic,98 .
6.A.I c Spc litons Branch a Select C da, S;

S. 'GET FILE NAME AND PATCH*@
10s dim G.M. I.DsIB),7tsl4I.P.J.CI251,e2,I.SZS.06....
Ill files eel -S2-0IJ95 $S . .

12. **)rssent *rile to be Patched*.FS,If fl3gj. S
13. drive Igasqo FS,1.1.01if Golljap t
14. das rSV does not exslsmsvit 1500,jap -2
t5. 'f.012,0"d 01 n GSad .jmpIS.ds FB.isnot a a Fle.t'lisitS ls,j -4
17. asqa r;S.lsO)Kjn end 1.1fix
i9# rread t16MID.,
19.: for 1.1 to Joaread l.CIL3.CttL3.j8(L.Lbonezt L.
20. K-l)Krreed l.K.4.TICqhmp 0
21. dsp 'soon PROGRAM4 ERROR -fli~sp
22. FIz"1rprt 1...-1K2D.j
23a for L-1 to JisPrt l.CtL3.C0ILIJIIL.LI~negt L
24. fxd Sgdsp *Old H -*&str(N)6* New H -'Sstr(K)pdrive 0
25. ead
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9.5 Program: I1NI05

0'SU9PROGRAP19 INITIALIZATION FILE LIST~e

3. 'a Kevin Miller a Files .imios
4. '1 December 20. 1986 a Update. December 20. 1980 U.#
S. '1 Novel Research Laboratory a Output Devices 7245 a.,
S. *8 Space Appliation~s Breach a Select Code. 705 o

9. *DISPLAY ON PRINTERe.
10s rread TC41.1.DS.T(lI.J.N6.6
11. hdcpy lipse 765,pcirssl t.1023,0.1023

*121 pit 0.ltpIl 1023.@.2sp11 2023,1023spli *.1023spit e.g
13. sea 767giax 9iS1iaa 972,yes 512.0,0.81S8lfzd 9
Is4. pit 327.98S.,lbi 'Precision Oscillatar Test Facility*
15@S pit 30,933.101I 'Programs INIT"
16. pit 30.903.lslbl *Writtea. 12-21-10*
17. Pit 30.373.1olbil 'Feo, Space Applications *rameohs
18o pit 30.943.1olbi * US Navel Research LaW
1sOC21-S1.)-01.lR
23t pit 540,933.2oil *Revision Dale. *635
21. pit 54S.903.lolbl *Mleasurement Intervals*
22. for L-I to 7 by 21lf HSIL.LI *9*o* *MIIL.LA3
23a nexl Lolbi M$li.21&1d '1MS13.416'h IMIIS.621m '&NS7,Sas"
24. fad Gspit 540,873.1,lbl 'Counter Gate Time. *Sstr(G)&l usee'
25s pit 72.795.1,11bl mamas Temperature Control mass'

V26. pit 6iS.78.iglibi '11144 Scanner Control eaS
27. pit 35.710.1slbl * Temperature Duratioaa
29. pit 35,61M.1glbi *00 (deq CW Days Mrs mine Sees'
29. Pit 35.665,i10W '98 aaommmeemmau 111111 Sue mae maa
30s for L't to Tilisfxd 0jstr(L))Rg;Rl(Z1)R~jif 1.001' *&RlslRgt
31. pit 31.6-25L,1,lbi RS
32a fxd Olstr(KILM)RS111 abs(KILI)(191* *IRS)*$
33. pit 132.660-25L,lsIbl Ift

35. pit 266,668-25L.1,lbi R6
36s KS9Lj)RSjRS(3,41)RSif RSII.lI.0'11 *)R611,13
37. pit 319.668-25L.Illbi RS
38. KSILj)RSRS(5,61)Rljif RI.)Si *)ROl1.13
39. pit 371,668-25L.Illbi RS
40. pit 442.660-2L.iplbi *S',next L
41. pit 556,716.Igibl I Channel Cheannel Channels
42s oil SSS.685161l *00 "umber Name fVunction*
43. pit 355.6655!slbi ME ummM msaws suasaaa
44a for L- to Jfzd 0jstr(L))R6,RS1I)R6gif L<11j*.3g3
45. pit 551.66G-25L,1Iib1 RS

% 46. fad lostr(CCZLI)IROif CtL(10;*'WOR)RO
47# pit 629,666-25LIlibi IN
49 CSrLiESgfsr H-1 t I mCS-IeaCRS)/2)&4 *IRSIESjnezt N
49. pit 714.660-25L.19ilbl RS
511s if JSlL.LI'D'gq*DC V')RS
51. If J:CL LI-'A's',AC V*)E
53. If J (L.L2" ,Oh.._)Rj
33s pit 886660-25L.111iI RSsezS L
54. fad llpit 546.843,1.11 *Temperature Setpolmt.&sir(T[32D
55. utb *PEINTER':,12.13,27.6S
56o "RETlJN'pet
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be 'SUBPROC.RANs SN*TJALIZATioN FILL LIST'.

4. 'a December ti3. 19SO U Updates December 20. 1980 got
So Un Havel Research Laboratory a Output Devices 1358 a.
So on Space Applications Branch U Select Code. 710 mff.
7, * sUBIUIUSSes *w*e N aWSSa*aBCSUgaas seaaasao asameenm',

g. *DISPLAY ON SCREE[M,
10. rreadT4?1DT1)JN,
Ile fad Clhdcpy 0,psc 719,1pclp
12. ccl 0.2.0.20gaaa D0max 151ans I6.aas 19waa 20
13. yOa 01yeu 1.S0.l16you 2
14. wtb *SCREEN*.3,*coo sessx ,aunt pe). s .PG287.967S 0 s
15s soth *SCREEMN*pet,sscs,.s.t Precision Oscillator Test Faciliity.3,lS

*~1 *SCCCRTwt SREE,.,1
7::1 SCREECN*Pe0.ospe 520,560s.spel.attz Croutr G e Tme

I SCRE'."pe0.sope 30.770,a.pe1,l.. rttn 1-0-0.31

Ig is:SCEEMN."peO4.pa S
3
.860osipal.go

33.wt *SCREN.tz Fas Scer Apctons ra.3,1
2owb*SCREEN,.'pe0.sspo 30,830,..pel,.a,

31o wits "SCREEN.peOap U
5
.S5Novel Rsu rc.' b.31

223. wtb 'SCREEN.'ped.sapm 5
2
0.920st.pel~st u vso, ae

3s wrb *SCRELN.~t,tz am aemamuamama mama mae mae *SCREM*31
24s. fdfor 1 to T21f '(L~S;I2)RSfL(p*RSR

41.fs wtb t 'S SCREN'P.sopa 0,pe 2S.&str(660-5Measurent Iteral*s'3I

43. fad Osrt ISCREEN',str(G.pm as7.~lt SR(66-25).3.0 *.a'IO3
44. t SIREEI,"Pe62)R,sf RIII.l0gspe )Rs'
45. fad *SCREib *SCR Eggps Teperature Ctro02l )Ign..10.x'153
37.2o 0,tb 'SRE"*CeC.spepe 320ss.t(6-2L8.pe,,g*1S31

4o. ftb 'SREWtb *CRCC.3p@2,71pa 372.ls(6-L),.e.tz &S3
59 fad *SCEEN' t TS3C~ empera4tuetr(60-5ak.3,1..a .3
Si. net LuwREEb *CRCC,pa 2..pe5o6e.s,el
52. wtb *SCREENa,*tx 0 (e Chae asel CMn ec.3.10
53. wth 'SCRCCN'.pe0.s.pe, 5S651.Pel.80

ass wtb *SCREE','tx ME aaesu mama manai Naas 2em0.310
44s far OierL1 to Tfad strL)RRSIIR if L10' 'S0)R
41s6 fad Orib *SCREEK*.'pe8...pe 5

3
1.str(660-25L)a'a..peI.sstz *&R.3,10

52. fad 0jstr(C(LJ))RSjif CILJ(I.1(11 &RSRSIR

45s fwd Sivib 'SCREENa,*peS...pe Z13.*6str(660125L)6,.pe1,.tz 'S30.3,16
46. CSLI)RI~fR N-,I t ltC-enRS12f 'RttI geat
62s fad Oltib 'SCREEN*.'pe@...ps 320.*9str(G60-25L)90p..pel.ssta *SRS,3.1S
48. if ILLj-'DSDCRjl V)RS1,

491 fid rgtb SRE*1e.s&3Z"srG02L)0spIst SS31

59 a lt SRE'*esm 4419rGG2L4gse~sxV31

Si et"ei'CRE"*esa 51.1jseos

Stswt 'CREN0*t Canel hane Catosel511

........................ .......... 53,8goe.o -.



.7 Program. INT05

to *PfOOPAM., TIME INTERVAL PLOT's

4. 'a January 14. 1980 U Updates December 20. 1980 s*.
Ss *8 Newel Research Laboratory a Output Device, 7245 .0
So *6 Space Applications Branch U Select Code. 705 .

9. 'G.ET FILE NME AND PLOT INTERVAL's
10. dip 'Insert Softcopv Graphics Tapestp
11. 1db Isdew *PRINICR.,706.'PLOTTER*.705.'CLOCK.,flt 11
It@ die F$gS) *05161.TSII4I,US(72 .111402 ,N12123 .86(12112IZ
13. dim .,,~..,...,)
14. -)Ftse.t *Enter Oato file mameFoiif flql3sjw U
15. esqak rs.i.l.s
16o if Q-tidsp F$&' does "at exist'steit ISOiap -t
17. esq% rs.I*I,rread 116MID,
1S. if N(3,dsp *"at Enough Date for Plot'gstp
19. ant 'Plot Date from* Mh'IDHNMZSS,DO
20. if flqI3,'OOOOOOOOOD'IIS
21, If lenCBS)#I~gdse 'Not In Proper rorna',eit 1500%jnp -2
22. ant *Plot Data too iMOHHJ*SS*,El
23. If fIq131 '9999999999')CO
24a If len(ES)OIlOdip *Not in Proper rors',.ait 1500%lap -t
25.
26. 'CALCULATE UNITS FOR AXES**
27. rread IK.1)K.T9.CjIf TSCOSSmPP S
28. 'TIME')H(IjC)VtIJ)V(2)1)f
29. far.L'Co.to U
30. rre d l,L TS.Coif TI)E~slja 4
31. If C(Vtl)%C)VtlI

-P. 32. If C)VI23,C)V(Z)

34. rread 1.L-1.TS,'TIME')N(23
35t if Ht22-Nti2)8639,'DAYS')UI6400)D,,.op 4
36. if 1t2-N(11)3599u'NOURS'IU$13600)Dsimo 3
37. if l(2-H(1)59g'MIMUTES')USI60)Dsjmp ft
38. *SECONDS*)USI19
39# DintCEIID))HIIJIDintCH(221D*1))H12I

41.
42a 'INITIALIZE PLOT AREA'.
43@ fxd 01hdcpy lipsc 70S1sel -7.125,@0,10.*,plt 0,1.1
44. pit -. 75.0.2%plt -. 75,l0.41plt 0.10. 4

spit *.81plt -5/16.0jplt -5/16,10.4
45. for L-1.5 to 9 by 1.51pll -3/4,L.lgpit G.L.21net Lsc-sz 5219
46. pit -7.5/16,.67.11,lbl *Dete',plt -1/16,.S.1,li TS
47. pit -7.5/16.2.llbl *Proqra'lp11 -1/16.1.55.Itlbl 'Time Interval Plot'
48s Pit -9/16.3.4.1,lbel 'Data file',plt -S.5/16,3.6,lslbl *Homer'

49. pit -1/16.3.52,Islbl ro
58v pIt -9/16.S.05.1,lbI 'Polnts',plt -5.5/16.5.11lsl *Pbotted6
Ste pit -1/16,5.1,11,lbl slrCF3
Ste pit -7.5/16,6.4.1,lbl *Frequency',pit -1/16.6.35.1
53. fed 2ulbi sLr(lJP11le-6)&' Haxe
54, pit -9i16,7.9.Islbl "Measuremeat'jplt -5.5/16.8.lglhel 'Intervml'
55. pIt -1116,7.9,1,fxd OjIbi str(l)i' seam'
56. pit -9/16,9.25.lglbl *Counter Oate'sit -5.5/t6.9.6,10 1h1 'Timses
57. pit -1/16,9.35,fed 0jlbl str(G)4' asec'.plt -1.375,16.4.1

458s pit -7.125,1S.4,2gplt -7.i25,Ilpit -1.375.lsplt -1.375,10.4,flt 9
59a sal V121.1.23913Vtll-.23913Vg2,HIII-(12)-H(1I)/9.4.H(21.(HE21-NIII)/94

61. 'LABEL AXES's
6t. for L-V(12.CC~t2I-V1II)I0)C) to VI23-C by Cgplt L.Ht2.1
6W. pit L.H(21-(N12J-1411)/100.2gtnezt L.
641 far L'123-0 to NtI#O by -DuplI Vt23.L,pll V(22-C/7.L.2jnext L
65s coix 1,2.1,991for L'V(23 to Vill by -CipIt L-C/l9.H11)-CHt2IJN(12)/I7,1
66o if le9L)100$fzd 2jlbI str(Late9),qte *3
97t If leSL)10;fzd 2%lbi * 'a4strLEse9),Rqto *2
Gas fed 2SlbI ' Sstr(Lnleg)
69. ifLV( 1o LV(ZI10pt L.Nt11.lsplt L.NCII.(14(23-N112)/I00,2

70 et Luasiz 1.5,2.1,ISOlpltVI.21H(-(2-NI)2,
71. 161 'Time Interval A to 8 in nanoseconds'icsix 1,2.1.94
72. for L-04912 to HIM2 by 00 1f L'V(11 as- L'V[2]gjap 2
73@ pIt Vlll*C/7.L.Ilplt VtI),L,21pl Vt1)-C/2.4.L-(H[21-Htll).'100,1
74. L)Q~for N-1 to 12
75s if not CH'1 or M3 or N'5 or M-7 or H-S or N-I0 or M'12),)ap 3
76. if 0-27648OO)(Iliql *PRIK"
77. 0-2678400)0
78. if net CM'4 or M-6 or M-9 or M'IlI)ja 3
79. If 0-267S401)(Ogqto *PRINT'
80s 0-259200016
Ott If not H'2; jap 3
928 If 0-2S05600(Otgta 'PRINT*
83s 0-241920010
84v next PQ
95s 'PRINT'.if O'86400sfxd 0,lbl str(Q/D)
86. if D-3SO 0 fed OsIbI strCCO-86400Isnt(Q/B64Q0))/O)
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97# if 0.60@fxd OIbI %tr((Q-3CO@~n1(Q/3COG))/S)
0S@ If D-Istad 0.1hZ %trCC8-601flt(OILO))IO)

90. if Be0-00000000081,In 2
92. tend1.S.71s0(.21-T(.44 OSS.2.*6l780O*s91j

93. 1hZ *Time in '&US&* beqaninn *&MS
94.

96. trend l.9.1)K.T$.Cif 1O(Ofil.. I
97. p~l C.'TIMNC.1cplt -.33.-.15sbi '*vc~plt -.67,.15
95. for L-Ko1 to Nrreed I.L.TS.CiIf YS)CO~In~p I
99. pIt C,'1lN',2i.czI L
10oa. pengcptt -.33,-.1511bi *o'iwth *PRINTERI.12.13,27,69
Isle end
102.
103. *TINC.8
104. O)Omfor N1t to waI(TSII.23)-l
105. if M-1 or M-3 or M-5 or N.7 or M-S or M-10 or . *121Q.2678400)GsjwP 3
106. If M-4 or MO-6 or M-9 or M-lliO.25920OS)G11uix 2
107s If M-210-2419200)8
105. next R

113. 1 r1 B.DviCS(,S)..1(TS(9.10))
26804
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98 .Program: INT18

$. 'PROGRAM@ TIME INTERVAL PLOT'.

4. murm1.10 Updae December 20, 190 *
5, 38 Noval Research Laboratory a Output Devices 1350 do,
So 'a Saace Applications Branch a Select Codes 719 e

S. GCTTIL NAE NO PLOT INTERVAL',t
I.dsm ~Isrt Soficopv Graphics Tapc' 5 atP

Ile 1db 11 dev 'CLOCKI,91ftt 11
1 2s dim rtIGI.D116),711 141 US[ 73 M8i1401.1421V21.9S1123,CSI121
13. dim C.D...K.,,NIQ,)
14. "IFooeat Enter Date File Naae~roi0~f fgiq3giap o
15. asq FO.1.1.4
16. if G'1,dsp FOS" does not cristlwait 1500s1mm -2
17s esqn F,1lrrcod l1GNiD,
19s if N(3jdap 'Not Enouqh Date for Plat',Stp

*20. if fIR13,'O000000000)SS0
21. if lenCDS)'10ldsp 'Not in Proper rorm'swait 15001jmp -2
22a cut *Plot Dlate tea lMfODHNIUSS.CS
23. If flql3s*9999999999")CS
24. if lese(E00Ilfldoei *Not In Proper rorm'jwait tlSoolsoe -2

* 25.
26s 'CALCULATE UNITS FOR AXES'.
27. read I.X.1)KTI,Clkf TS(B~gjnp S
28s 'DATE')N(l).C)VI1I)V12Is1)V -

29. far L-Kel t IS
30a tread 1.L.T9.Cpif TS>C~smhp 4
31. If C<(~iIC)V(13
32. If C)VI2),C)VIz3
33s r*1)Vnezt L.
34. Pread 1.I.-1.T6 aDATE 1)N12l
35a if I(23-t 1 >8639, *DAYS*)US gBG4O0)D% lop 4

N36. if H123-N(l)>359SMHOURS')U$1360010,jap 3
37. if 142-HII)S91'MINUTES')U13 60)DIjap t
38a 'SECONDS')US,1)0
39. DintCNHtl]/D))NgI I 10int (H(21/0*1))N123

*40a I)lisif (HN91-HIlI)/D)R)>30#2)bNsif 1nt(R/2)JFR12,N12J)*D42J
41. art *CLOCX.'R'1 red 'CLOCK".T$14)K
42s
43. 'INITIALIZE PLOT AREA'.
44. fxd *,hdcpy Ispse 718spclral 0.10.5,11.7.125,llt 1,11.1
45. pit *..75.2%pito S.4..75%pit 10.4.0spit *0pbt S,5/16.1sp~t IS.4.SI16.2
46. for L-1.5 to 9 by l.SiPit L,.75,splt L.S2 ,next Lgcsix 1.5.2.1
4?e pit .55,9I16,lslbl *Dote'lipll .5.S.7/16.1sil. 'Today'
49e pit .21,1/11.l111bl T$91.216'-*ST~t4.53I-*4*80"
49o pIt 1.05.7.5/16.1;Ibl, 'Proqrsemlplt 1.6.1/11.1slbI 'TI It Piota
Sol pit 3.25.9I16.1%ibi 'Data File'spit 3.57.S.7/1,lbi *Man@*
519 pit 3.4.1111.11g1ol 1F*
52s pit 4.8S.9/16.2slbl 'Paints*Spll 4.83,5.71S.11,ih *Plotted'
53. pit 4.SS.1/11,T~bI strcr)0' '
54. PII 6.2,i.5/1S,1Its Orequeny ,*plt 6.15.1112.2
55a fzd fIbl str(lIPffla-S)a' MW
SB. pit 7.6.9/I6,1glbl *Measureent Spit 7.S,5.7ilvshIb 'Interval'0
57. pit 7.6,IJ1,fzd *11 stroi Coc58, pi S.45. 11lab *Get 11PI1 S.45 . 16,,ilbi *Time*
59v pit 9.1.lill,1jfxd 9jIbi strCG)A* aed *pit 10.4.1.375.1
60. pit 19. 4 .7.125,2;pi 1.7.125,plt I,1.375%Plt 10.4,1.375iflt 9

*~G~ sc 1 .1l - NIZIW-NI 1)/9.4 ,N(2).C(E1-NI 11)194,1. 23913V1 1)-. 23913V(21,VIZI

63e 'LABEL AXES'#
64. for L'VIlI*.CV12I-V(1l)I@IC) to Vt2)-C by Csplt Htt),L.1
65@ pit MIH-[23- N(2-H 13 /109,L,2 pnext L
66. for L'N12)-1Dt 149N13-641 by -bDplt L.VI2I,1,plt L,V(21-C/7,2,nezt L
67a cain .7.2.11for L-V123 to VtI by -Cgplt II(11NI)1.C1.
Goa if 1c9L>106,fxd 1Igb1 str(Lula9)%qto .3
69. If 1egt)1Slfzd 1illb1 * '6strCL11le)i' 'mte .t
70. fad Ij11h1 ' & 'it r(Lxeg)
71. if Idyll) and LOV123spit Nll.L,plt Hll)*(H(2I-HNI)/106,Ls2

* .72. next LIsak 1.5,2.1.90%plt H(13-(14122-NI1I)/12.V(11*t.IC~l
73o Ibil 'Time Interval A to 8 is nonoseconds'icsiz .7,2.1

*74. for L'NII3) to H(23 by UDIf L-Nil1) or L'N19228jap 2
?So pit L.V(13*C/7,1jpI1 L.V[II,2
76. pit L-C142-HIIJ)/5S.VIII-.35C.1,L)Ggfor M-I to It
779 if net CN't or M-3 or M-5 or M-7 or M-6 er M'1S or M.123,Jasp 3
?04 If 0-2764900<S,gt' 'PRINT'
79v 0-267840S0
909 if not (Mf.4 or II-S or M'9 or MIMi)jap 3
SI. if G-267S40S(6gte *PRINT'
92o G-259200104
83e If no.t M'tJmp 3
94. if 0-2505600(0,gio *PRINT*
65. 0-2419200411
86. next W
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97. *rRINT'.1 D.FsG400sfad Osibi strCQ/D)
MO it O-3C00gfxd Smibi %tr(0e@40~lnt(O/8.40I0))
9. If D060*fzd GsIbl %Ir(0-35O00lnt(Q/3GOO))/O)
90. if 0-Zefad Selbl 9trI(O-60lRICQlS0))/D)
Ste aect Licut 1.5.1,l1it 1()(12HL)42V1.S.
92. if 9S0OO0OO000@0e ia I

94. rrved 15TS1*3~ai348 *T1,2~IS78aIS91)M
95. lbI 'Tame in *IUt&* beqinnlag *&ms5O
96.
97a 'PLOT DATA*
98. reed I.K*1)K.TS.CIf TS(9Sgjap I
99. pt 'OATCI.C.Sscplt -.33.-.15,lI *oscptt -.67,.15
100a for L1*-1 to Hirread I.L.7l.Clif TI)tsjmp 2
101a plt 'DATV.C.Zenezt L
102. penlcplt -.33.-.15%lbl '*
103. and
134.
105. *DATC.s
106. 0)Qjfor Mi.1 to vol(TS11.2I?1l
107. if Mi.1 or M-3 or M-5 or 14-7 or M-9 or M-10 or N.12,Q.2G794G0)Oj.p 3
208s if 11-4 or ui-6 or Mi-9 at ji111Q.2592000)0%IaP 2
109. if l-2,Q.2413200)S
110s nezt 0
111, 0.86400ve1(7t63.41)-3600va1(?S(5.6J))l
1129 rat Q.60wsla(T7.8)*vm1(TS(9.l0I)
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.1*9.9 Pr'ogram: .:NT05

6 SUBPROGRAM@ TIME INTERVAL PLOT**

3, 'N Kevis Miller a file. ANMTS .
4o *a Ausiuat 16. 1966 a Update, December 26. 1906 116s
So U6 Novel Research Laboratory U Output Devices 7245 as,
g. 'a Space Applications Branch 2 Select Code, 76S

IS. *CALCULATE UNITS FOR AXES',
Its if K),e3
12. mps 3oprt 'Not Enouqh Deta*.'Yet to do TIME'
13& pet *INTERVAL Plot.';mspe 319to *RETURN*
14. rread 133.
15. 'DATEU)M(12,R)V[13)V[23
IS@ for L-2 to 9-11Z
179 Preed l.L.4.RO,R
lot if R(VIlI1IVII
19. if R>V12),RIVI2)
26. next LI'DATEI)N123
21a If NfZI-H(li)S63991'0AYS')UIS4OO)Dgjmp 4
22a If N123-MII))359Su*HOURS')U61 3600)Ogjep 3
23. If HI21-NI13)59s*MlNUTES*)USj6OiDsjmp 2
24. *SCCONOS')US,1)3
25. DlitCN~lI/O))14113,iDntCNIZI/D.1))HIZI

2?.
25. 'INITIALIZE PLOT AREA'.
2S& fed Slhdcpy Isc 705,pclrsscl -7.125,0S,10I.Spit 0,0,1
30. Pit -. 7 5..2splt -.75,1S.4splt @,IS0.4spit @,S1pit -5I16.91iit -5/16,1S.4
31. for L-1.5 to 9 by 1.5,plt -3/4.L.,splt S.L.21next Lsczlz 1.5.2.1.99
32. pit -7.5/16..67,iIhl '*oote*9pil, -l/16.5,lIbi 1W
33s pit -7.5/16,.2siI 'Proqreallpit -1/1G,1.55,111bi 'Time Interval Plat'
34. pit -9/16.3.4.lplbl *Date FLIe'spit -5.Si'16,3.6,lsli Na4moe
35t pit -iII6.3.52.1,ibil F6
36s pit -9/16,5.gS.lglbl *Points'pplt -5.5/16,1,ibl 'Plotted'
37. oil -1/16.5S.li1fzd Ollbl str(Z)
38. pit -7.SilS,..l1,bi *Frequency',plt 16B3,
39. fzd ZgIbI mtrCl/Pffle-6)&* MN.'
46a pit -9/16.7.9.1IIil 'Memmuremewt',spit -5.5/16.S.1,1iI 1tcrvel'
41. pit -1/16.7.9.lsfxd O11lbi strCI)I' mace'
42t pit -9/16.91.25,1lil 'Counter Gota'spit _ 5.5il6.9.6.lvIb& "Times'
43. pit -1/16,S.35.lfxd SjibI str(6)6* msec',pIr -L.375.10.4.1
44. pit -7.125.18.4.2%ptt -7.125,l1pit -1.375.1,pit -t.375.14.4,flt 9
43. wci VIZI.i.23913V113-.23913Vt23 .2411-(H(23-1tl)/9.4.Ht2I.C((2-Htil)/94
46.
47o 'LADE. AXES'.
49, fat L'VTI)#(CVI23-Vgll)/1S)R) to VtZI-R by Rtspit L.11Z12.

.. 49o pit L.14923-(NI23-11113)/1IS.21ezt, L
59& far L-1423-0 to Mill'S8 by -Sipit VIt3,L.ljplt YtZI-R/7.L.2 jnest L
SI. cairn 1.2.1.99sfec L-V(23 to Vill by -9 Pit L-R/I9*NIII-CHI2)-HIII)/I7.I
St. If leU.)1SS1fzd 2glbi %trCLffIeS),qto .
3o. if ie9LUl0sfzd 2j1hZ ' "&strCLzleS)jqte #2
54a fzd 2glbl ' 'iatrCLXIe .

55o if LOVIlI or LDV(23oilt L.11III.lspIt L.HEI3'CH123-H1II)/1OS.2
* 3~~~~6s next Lsc9la 2.S,2.1.180gpitV().SR11-(I-Ni)lI

57v list 'Time Interval A to 8 In .anoseconds',csix 1.2.1.90
59t for L'N(1) to 11123 by Djlf L-VIII or L.V(Zlgjus 2
59v pit VIl).RI7.t..impIt VIII.L.2spIt VCII-R/2.4,L-(HI2I-N(1l)/l09,I
60o LiXsfer M-I to It

-Ole Si.f net CN'l or 14-3 or M-5 or N'7 or M-6 or N-IS or M112)sjmp 3
62. if 1-276490@(Sggto 'PRINT*
63m X-267040021
64, If net CHM4 or R-6 or M-9 or MI1Im0 3
6S. If X-2678400(S,,to 'PRINT'
We 31-25920011
67.e if not M-jI 
So. if X-256S600(S6%te *PRflff
69. X-2419266)1

71. *PRINT'sif 0-66466w fid 81121l mtr(XID)
72o if D-360811'sd 891h b trCCX-8S40IntCX86400))1O)

*73e If D..I@gfzd S11i1 mtrCCX-3BO0It(X/36Q00)/D)
74. If DlIgfud OSibl 9tr(CR-6@IiitCX/61))JO)
75. next Lacaisl.5tIi VI-.8iR,HIIlCH1-N9II)/3.1
76v tread 1.5.R6R61,216-'R613,43&-' *R6(5.916'.'iRS(7,81&'.'IR~t9.I01)N6S
77r *%I 'Time is 'aUSS' beqinnins 'iN$
79e
IS. A.T DATA'.
o tread 1.5.36.§

Ole pIt R.ODATE'.Iscplt -. 33.-.1S1lbI 'o,cpit -.67-.15
82o for L'2 to Z
93o r read. 1.L* 4.,R.-
64, pIt Its'ATE0.2

4 85. next L.
St. cpit -.33.-.151lbI 'e'
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OS. WECUR.r

12. If M-1 or M-3 14'5* or 14-7 Or 14-S Of "*I$ or 1M-I2g0*267940)X
13 *p 393a It M-4 or M-6 Of M-.S or M-liXN*Z592000)UXj. 2

94. It M-2gX#2439200)X

%eN.64OO.~AICRne3.4);36ovaR,(S.j))X

97 t
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S.7. . . . . . .

9.1C Pr'ogram: .INT189

Go *SU9F'WOGRAN. TIME INTERVAL PLOT.o

43s 1 KewIC Miller a files .224116 gel
4. *U December 19. 1990 a Updates December 20. 1980 U'.
S. '1 Newel Research Laboratory 8 Output Devices 1350 Kee
6. *6 Space Applicaionsu Branch a Select Codes 710 8.8
7.
Its *CALCULATE UNITS FRo AXES9.
10s hdcpy Sopse 718,flt &I
iIs 0)R)L)Z)O)MNIII)H[23)VIIl)V121,af 1)2l,). 3
It. sa 3%prt *l"ot Enough Oatel.Vaot to do T111L.*IHTERVAL Plat.'Ispe 3
13. %te 'RETU3W
14. rread I .5,R.211,'DATC')H(1 I R)VtlI)V(23
151 for L-2 to K-t)Zgrread l.L.*.,
16. If l(VIIIR)VIII
17a If R)VC21,12V[23
119# next LsgOATC')N[23
19. if N(1-mIII)96399,DAYS')UI,8640020,jme 4
20. it MC2l-NI1I)3599SNOURS1)UI,3~0S)osjup 3
21s If NC23NMl)SSNMINUTES')U666 lO~jP 2
22s *SECONDS')US,1)6
23a blnt(HilIJD))NIII ,OintCH(21/D-t))N(22
24. 1)WgAf ((CNI-HNIl)/D)R))30123WjIf Iftt(Ei2)0'22,221OlHt22
25. k
25. *INITIALIZE PLOT AREAge
27. fad Ispclrtset 0,1U.5,9.7.125%plt 6.0.1
29. pit G..75.2&911 10.4..75,pit 16.4.0191 4.01pit 0.5/16.1gplt 10.4.5/26.2
21. for L-1.5 to 9 by I.5,pl L..75.11pll L.6.21neuzt Locals 1.5,2.1
39s oil .55.9/l6.1,lbl 'Date'spt .5.5.7/16.1,1hZ 'Today'
31. pit .21.1/11.1ll O(.IbaOI.1l.OI.1
32o pil 1I.S5.7.5/16.1,lbIl *Proqtra*pit 1.6.1/1I.1oIbi *TI tat PlostO
33 ,pit 3.2S.9/16.Islbl 'Data FlIalpl 3.57.S.7/16.1,lial 'Nae
34.o pit 3.4.1/11,1glbi rsea
35. pit 4.88.9/16,1glial *Poiats*,Vlt 4.S3.5.7/16.1,ilto 'Platted'
36. fxd 01pi

t 
4.95.I/11,IbI1a str(Z)6*a

37. pit 6.1.7.S/16.1slia1 *rrequeveylpit 6.15.1/11.1
39. fad 2%lhl, str(IiPate-SW0 Mial
39. pit 7.6.9116.1,lbI *PMeaurmetpil 7.U.5.7116.1gll 'Interval*
48# pit 7.6.1/21.1,fsd Sulb) str(l)60 sees
41a oil 9.45.9116.1slhI 'Ge olt S.45.S.7/16.1ilbI *TisaO0
42, pit 9.1.1/12.1,fzd Sulbi strCG)6* asee *%pit 19.4.1.375.1
43a pit 16.4.7.125.2&p911 .7.125suul 1.1.375gplt 1404.1.3751flt 9
44. Sal N(I3-(H123-e4113)/9.4.HEZI.CMI2J-HtlI)/94.1.Z3gt3V11)-.23913V1,VIZI
45.
46a t.ASEL AXES'.
47. for L.VtIII'CV23-V(1I)/I0)R) to V123-3 by R,911 NIZI.L.I
49o pit Hf21-(Ht23-Hl1)/100.L.2jnaxt L
49v for L.N121-WO to M(12.kQ by -WOjplt L.V9ZI.,plt L.V(2-R/?,tsnest L
5sO asis .7.2.1sfer L.V923 to Vill by -EspIt H(lCNI(H2)HtI)/2.L-RI1@,1
51. If legL)116,fzd JjgI strCLel*93vqt6 *3
52. If leSL>llufzd 1,1hZ1 I latrCLaleS13 1ggto 9
53. fad 191b.1 * "99rCLXIsW
54. If LOV13 and LaaV21jIt l I.L.1,plt I.(2-Nl)SSL
55s next Ljcz1j.5.2 1 96iplt H9IJ-CHI2J-H(II)/12.VII..R,1
56a IbI 'T'I" tumrval A to 3 is noanoecondsicsix .7.2.1
57. fe LN(W13 to H[23 by k0,If LN1413 or L-ME21sjae I
W~e p11 L.Vtll-*I7.1,plt L.VtlI.lt
59., Pit L-CM(922-I3)/50.VIII-.35R.,L)Xgfor NI-1 to2I
99. If not CM'S or M-3 or N4-S or 1N'7 or M-S or N-IS or 14-12)Im~p 3
61. If X-

2 7
6
4
80OO(Uqto 'PRINT'

-~62. 31-2678400111
63s If nel CH4 or W-6 or N-9 or MN111glap 3
64. If X-267S406(Olqto 'PIr
65. X-25920003
66. if not MNtoop, 3
67. If X-2505606(0sgqta 'PRIN(T'
66. X-2419206)X

-A69. next W
*70. "PRINT~olf D-SS4001fzd flulbi strCX/D)

71. If D-3606sfxd SIMb strC-054061sAC18640OW01O
72. if D-609fud 011hZ 9tr(CX-36G§IntCX/360O7)/D1.
73. If D1lfzd fo1hZ 9trCCX-60IntCX/6S))/O)

%74. net Loclt 1.5,2.I~11 H1.It2-(2)42VII.5
75o rreadI..6R1.I-R(41 *RI51,1 791I I9SN
76. 1hZ *Ties Is *&US&* besinning I6Ca a
77#
73. *PLOT OATAa.
79s rread 152.
80s pit1OATE1.R.Iucpll -.33.-.15#lbl lollepit -. 67..15
eta for L-2 to Zirread 1,L.4.0,t

8tpit 'DATE1,9,21,nost L

So4o *RMTRN~oret
96.
96a *OATE6@
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37. M)Nfor M-1 to voI(RPI.M-1
S8a: if M-1 or P4-3 or KS or M7 or M-I or NIO1 or MI-2#X.?678400)Xljop 3

89 i -4 or M-6 at M-9 orN1..~SOSEj
9s. if M-2&X.2419206)X
914 next

9391e
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9.11 Program: PHA05

0. 'PROC.RAN. CUMULATIVE PHASE MINUS LINEAR OFFSET PLOT'.

4. IN July 14. 190* U Update. July 14. 1962 sea
S. Un Nawel Research Laboratory a Output Device. 7245 8.6
So 0a Space Applications Bran~ch 6 Select Codes 705 ass

a
S. 'GET FILE NAME AND PLOT INTERVAL.
11s. dep 61Insert Soficopy Graphics Tape',stp
Ile 1db Isdews *P I HIER".706, PLOTTER* .705.'CLOCK* gflIt 11
12. din rgt6I.DS162.T11141.US(71,M11401,HN12 .D1ti).ES(111
13o dIm C.D,F.G.I.K.L.MM.P.0.V,4)U
14. '*)leut 'Enter Date File Naae',T.osif fl%13lap g
IS@ egs rs*1*I.0
16@ if 0'1,dsp rOS' does not ezist'lwait Z5001,lne -2
17. asqn rs.l.1,rresd IiONlO
19. if N(3sdso *Net Enough Data for Plotlpstp
191 att 'Plot Dato from. WlDONNPVMSS*.0I
26@ if fiql3lOO600000000')SS
21. if Iea%(BS)(I0%dsp *Mot in Proper rorog'j.at i500,jap -9
22. cat *Piat Date too MMDOHHMMSS*,E$
23a if f1413%'999999999')ES
24. if leso(EISDO6,dsp 'Not in Proper Vra'ogewalt 15o@1 jap -2
25.
21. *CALCULATE UNITS FOR AXCS'.
27. S)I)Zsrread l.K.1)K.TS.Rskf TS<(USjnmp 0
21. 'TIME)tl)AR)Xgfor L-Kol to NIR)S~rread l.L.TSRIf 7S)ESjmp 4

* .29. if *-S>.SPSZ-l)Zglnp 2
3 60.5 ifS D.PZ*t)Z

32a if L#M.L-13.0
33a 'TIME')N121)8,R-X.ZP)YiE)Rsfor L'K.1 to NgRIS~rread 1.L.TS,R
34. if E-S).SPN-IINjasp Z
35. if S-R).SPM-t)N
36. R-X.P-CTIMIE'-HCII)C1(Z3-HilI))Cglf absCC3>Vjabs(C1V
37o next LN-KiU
38a if NC2J-Mlll)86399,ODAYS')UI,8640O)0sjap 4
39. if NI23-H[ 13)3599, *HOURS *)US s360O1i igmp 3
46s if N122-Ntll)59,'MINUTES')US60)ODjip 2
41. 'SECONOS')US,119
42.e bintCN[33/D))N(IiDintCHt21/O'1)123
43. DOI1,*)'-IDU([3.41S'-1900(5,SUTS

45# 'INITIALIZIC PLOT AREA',
49o fad Sohdepy 1spae 755,501 -7.125.SS,1O.5splt 0.3.1
47. pit -.7S,0.2,pit -. 75

,1S.
4

%plt *.1O.4uplt *,.1pit -S/16.01plt -5/16.10.4
48# far L-1.5 to 9 by t.Slplt -3/4.L.lplt S.L.21seat Ljcsiz 15219
42. plt -7.5/1 67.1,lbil 'Date'lpIt - 1/16,.5.11lbI TS
5sO pit -7.5/16.2,lglbl 'Proqrsel';pit -1/IB.1.55.lglbi * Cuaelative Pasea
51. pit -gISS.3.4.2gii 'Data File*splt -5.S/16.3.S,1111i "Hamm*
52. pit -1/l6,3.52.lIba re
Sli. pit -9116.5.S.lI;bi 'PolntuspgIat -S.5/16.S.1libi *PIetted'
So4e pit -1/116.S.1,1libl strCF3
55a pit -7.5/16,41.4.1,lbil 'rrequency'ggait -1/16o6.35,1
54. fed 2elbI str(I./Pale-SW& Mft
57. pit -9/3S,7.9.lglbil 'easurenent',pIat -5.5/16S.l;Ib1 lIntervel'

Z. ~ Sao Pit -l/1S.7.9.1,fzd 611bi str(1)60 secs"
59. pit -9116.9.25,1,Ibal 'Counter Gete',pit -5.5/t6,9.6,1pIbI *Timem
M3 palt -1/26,11. 35,lsfxd Sglbi str(G)&* asee',pit -1.375,16.4.1

%9£11 Sait -7.125.16.4.2spkt -7.125,1splt -1.375.1,pit -1.375.10.4
Ste pit -4.25,1,lspit -4.25.1O.4.21flt 9jL9"Int(loqCV))V

64.
65s 'LAIEL AXC3's
GO: foc L-Wg to SV by Vif L.00%pit L.H12)*1,plt L.Ht22-(H(Zl-H(12)i100.2
67 na L
68. for L-0123-0 to 11112-0 by -Dtpit ISV,L.Ilpt 9.7VL,2,nezt L
69# cuts 1.2.1,90gfor L-1OV to -1 OV by -VjpIt L-.ZSV,N(1I-(H12I-NtII/25.j
70, it L/V(@ end L/YI-10sfed 111b, . 'tstr(L./V),jv 3
71. if L/V-1S or L/V-19%fxd Ijibi str(L M Imp t
72. fad Il1bi 0 'IatrCLIY)
73. if L011V enad 1.0-19V and L#Sgplt L.HZII.1,It Lj~ N11C 2-H(13)120092
?4. nset tsesix 1.S,2.1,1SSplt -6V,HIII-CH12-Ht 1 )13 1
75a Ibi 'Phase Mines Linear Offset (in sacs) a 16'
76. Ipit .2Y.CI4I1)-;N[2)/100.lsfxd 611ibi strCint(Ioq(V))),csle 1,2,1,9#
77: far L-01113 to H121 by 091f L'N11) or L-HC23sJsqP I
70. pI -9.7V,.Lsplt -IOVL.2
79# pit -1O.6V,L-(H[2l-Nill)/106.1,L)Gsfor Mel to 12

0$. if net CM-S or M-3 ar M-5 or M'7 or P1-0 or N'10 or N'12),jp 3
In. if *-2764900(fliste 'PRINT'
62. 62-26784010
03a If net CN'4.or M'S or M-9 or M'11)1jmp 3
94s if64-2679600(Ututo 'PRINT*
96. I-2S9200)a
see if net N-Es jag 3
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97. if 4125051,00(Omqte 'PRINT,
99a B-2419?00)0
as. nexut N
0o. 'PRIO1'alf 0.86400ifad OsIbi steCGfO)

91. if D-3C00,fud Oglbi str((G-8G400jntC0186400))/OI
92. if O-C0,fsd 0,Ib1 gtr(CO-3FLO0antCQ1360O))/D)
93s if D-lgfzd 81ibi %tr((Q-G0knI(Q160))/D)
94a next LjcIx 1.5.2.1,90gplt -t1.5V,HI.(HI22-HI13)/3.l
95. 1:f66I.0000000000,1jmo 2

37. ic 1 W'413.4t,&-11346 *TI,3 s 0782.&IS0)N

99. IbI *Time to &US&' beqsnvisnq *614S

309a 'PLOT DATA*@
*-.101s r~eod l.K.T1.Ejplt *.IT1NC)T.11.cp11 -.33.-.1511bi *o*spit 04T.1

102. 0)W&X)Rifor L-K*1 to MgR)Sirread I.L.76.13
103. If R-S).SPgM-1)wsjmp 2
104. if S-R).SPM.1)m

109. pit C.T.21n~ext LacpIat -.33.-.15sibi *O*Iwtb 'PRIMTER*.12.13.27.6S

109. "TIE.
11. )Qsfor Njto WaICTS(I.Z1)-I

Ills if M-1 or M-3 or fl-S or M-7 or M-9 or M-10 or I-12,Q.2G79400)QgI~p 3
112s if 144 or M-6 or M-9 or M-1110.2592000)01 jew 2
113. If N-2jQ.2419200)G
114. nest H
115v 0.86400vaIC7S

1 3.41)3O0vulCTSCS.Gl))S
*126s rat Q*60ve1(T(7781)*vm(TSI9,I@J)

36142
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9.12 Program: 0#FFO5

. PRoGwAn, FRACTIONAL FR(OUECV OFFSET PLOT**

3. *6 Kew&* Miller a File. OlFOS o
4: January 14. Igoe E Updote. December 20. 199600s*
S. Novel Ieseetch Laboratory 8 Output Device, 7245 a.,
So ' Space Appliations Branch N Select Code. 705 so,

So *GET FILE NAME AMD PLOT INTERVAL'.
10. doe *Insert Seftcapy Graphics Toealstp
I1. 1db ildew *PRINTER' 706.*PLOTER'.705. *CLOCK*.9gflt 21
12. dim f0161.Os(Sl,101141 .USI7)l101i401.HI2I.SI110I.ES(1I2
13. diso C ;... lj.L6.M.P. 0.V, 439
14. **)F0eat *na Dato rile heme,jelit fiqI3,1mp o

16. if *-lodsp FSi' does not rxist',.ail 1500simp -t
17. as%* F6.1.1,rread 11GNl0,
Is$ if N(3pdsp *Met Enough Date for PI.Ipgstp
Ise eat 'Plot Date frome PMDDOHNISS.os
20. If flql3000OOOOSOVS)SS
21. if le(801(lsdsp *Hot in Proper roretwit lSOSjeme -t
22. ont 'Plot Date too MMDHMMSS'.C0
23. if flqI3,*9999999991)CS
24. if Ien(CS)D1S~jdsP 'Not in Proper fore',weit 150011so -2
25s
26. 'CALCULATE. UNITS FOR AXE6s.
27. rreed 1.X*1)K.T0.Sj1f TS<(s0ljp 0
26. tread 1K1KT.,IEMI,)
29. if R-S>.5 1 S.P)Saju. a
30. If S-R>.5PSS-P)S
31. absC(R-S)1)Vjfor L-K*1 to N
32. R)Ssrreed I.L.T$.Rslf TS)CSs,1a 5
334 if R-S>.5P$S.P1SIWP 2
34. If S-R).5PS-P)S
35. if ebs((R-S)/I)3Vjob2((R-S)I))Y
36. F*0i)Flext L
37a treed 1.L-l.T9 % TIME1)N12Iif H123-NItl)8S3991'DAYS')tIsaBG4SS)DIJaO 4
36. If H121-Wt 1)35991'IOURS)US,#3600)D~jo Ia3
39. if N121-HNI 3)599,MI NUTES')US,160)01 imp a
46a *SECONDS)U0,1)S
41a DintCN1J/O))HlIDinC(H(2l/D*1))HEII
42a 01.22&1'-a013,42S1-IDS(15.6)T0,4)9
43.
44s 'INITIALIZE PLOT ARCA. a
45. fad ShdcpY lipse 75iscl -L125:0.9,.0;11 60.1
46. pit -.75,9.2%plIt -.75,1S.4tpit IU.1S.4jolt O.Osplt -5/16.9splt -5/16.10.4
47g for L-1.5 to 9 by 1.S1pit -3/4,LJl1 9,L.2;next Lisit 1.5.2.1.99
45a pit -7.9/16,.67.1,lbIl *Date',plt -I/16..5,lsIbl TS
49. pit -7.5116 2,lIbl "Proqree',plt -l/16.1.55.1slbie * Frequency Offset 0
SO. pl1 -9116.3.4.1llbi 'Date Fla'5 plt -S.5/IG,3.S,15 1b1 Neae'@
S1. pit -11S.3 52 1,Ibl F'S
SR. pit -9116.5.05:1 li "Poistoeeit -5.5116,5.1,1b1 llPlottedO
539 pit -1/16.S.1.1,ibI strCFl -

St. pit -7.S/16 16.4.1sIil *Freancy'spit -1116,6.35.1
55@ fad 2jIbI str(l/Pffte-636S Me~ *
S6. plt -9116.7.9.lgibi 'Mensuremat~gpt -5.5/16.S,lslbl 'Interval*
97o plt -1/16.7.9 lfzd 691bi str(VlO' secoO
58s pit -9/16:9.l.1lbI 'Counter Gata'apit -5.5/16.9.6.11,i 'Tima
39. pit -1/16.9.35,fxd Sjlbl strCG)8 usec~jplt -1.375,10.4.1

60 pit -7.125.1S.4.2splt -7.I25.lspit -1.375.11plt -t.375.10.461. plt -
4
.25,1 1,pit -4.25,10.4.Zsflt 9;IO'iutClog(V))JV

62o sal 1OY.-14.78261V.H(12-CH(2l-NIII)/9.4.H(21.(14121-H112)/94

04a *LABEL. AXES*@
65* for L.-SV to WV by VsIf LVOplt L.1142.11plt L.N(21-C1(23-14113/104,2
66. next L
67. for LH1423-0 to 113-8 by -Dapit I@V,L*,plt 9.7V.L.,next L
66. cuts 1.2.1.901for L-ISV to -ISV by -Vsplt L-.29V.1U12-(H[22-NIII)/25.1
69. If L/V<S end L/V-IS1fzd ISMbI *4's a(1L/V~jae 3
70. If LIV-I8 or L/V--lSofxd lglbi strCLIV391op 2
71. fad lIM 4 OastrCL/V
72. If L010V and Lio-ISV and L'spit L.H(II.21plt LHt11.CHI23-H(12)/ISS.2
73. "eat Lierix 2.S,2.1.IS0pplt -5.9V,14(1I-(1123-*Itll)/13,1
74s ibi *Fractional Frequency Offset a 16'
79a Ipit .M13149N23100.1iftod Stib1 strCIntCIoqCV2)),csIa 1.2.1.90
76. fat h-Ntl) to 14921 by Ollf L-14113 or L-H(923sjap 9

77 hit- .V~ g1,it -ISV.L.2
79. pIt G1.V. -(122-H(l1)/l0G,IPL)Sjfor 14.1 to 12
79a if not CM-I or 14-3 or M-5 or 14-7 or 14-6 or M1.1 or M1'IZ1jap 3
Of@ If 2-2764655(5 ggto "PRINTo
Ole 0-267840064
eta if not (M4.4 or 116 or M-9 or M-112,jmw 3
03a If G-267S40(0sgte 'PRINT*

*4 64 -25920061%
85. If not M'2sloo 3
6. If 0-2505961(Ssgl~e 'PRINTO.-
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yas "OUS ut of
*89. 'PRINI.Iif 0-86400ifwd Opibi str(0/0)

90. &1 D.360§sfzd 0OgIi tr((0-06400int C0/66400))10)
91. if DG60ifzd OsIbI Sir( (Q-36001 ntC0/3600))/D)
92m if 0-1fad 04lbi I. -6atC SO))

94t it Ov.*00000OOO00,jmp I
95. *SI1.21-*&893.411 rISS6I&h798iI912M,~

S. ~~~~~96. treed I.S,TITS1I.2J*-*&71S3.431 *&1(.1.T(.2.119IJ
97& RbI 'Time in *&USI. beqlnninq *&MG
9.,
99. *PLOT DAI*.v
106a treed l.I.1)9.T1.S$If TS(OSIj. I

*G~ t6.reed I.K-l)X,TIRslf I-s).8PS.P)ss,1.. L
102. if S-R).5PpS-P)S

S103. p~t -(R-S)11.1TIMC1.lsc.I -.33.-.15,lbi *o'gcpll -.67..15
104. for LC.1t to NR)Ssrread I.LTSRjIf TS>C~sj-, 4
1059 if R-S).5PIS.P)Ssjmp 2
106. if S-R).SPIS-PIS
107. pIt -CR-S)11.'T1MEC.2onezt L
108s cplt -. 33.-.15slb1 'a'gtb 'PRIMTER,.12.13,27.69
109. and

11112: Ol)Gsfor N., to vlT(.I-
113. if M-1 or M-3 or M-5 or M-7 or M-9 or M-10 or M-12,Q*2678400)Ql1.p 3
114. if M-4 or H-6 or M-9 or M.11l,Q.2592000)Qs1a. 2
115. If M-204.241920096

176: Q8400va1C71t3.41)-3600va1(TSIS,S2))I
118m ret Q.6OvaI(TS17.S2)'vaACTS19,1GI)
m30754k
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9.13 Program: OFF18

I*PROGRAM@ FRACTIONAL FREQUENCY OFFSET PLOT',
20

3& Is Kawi, Miller a File. OFFis .

4a 'N January 14, 1980 U Updates Decem.ber 20. 1980 U'.

11. Idbe lidew *CLOCK*.Stflt 11
121 din rs163,0s662,T51141 .UI(71,MI(401.H(21,SSZIOI.CSIII)
13. dim G.N.IP,E.S.L.G.E.M,D.V.K.r,4)K
14. *'Fseni *Enter Oate File Naae'.rtlif flql3,lap 0

16. if 0Ildsp F*6" does not exist'sweit 1500,JMP -f
17. S21" FS.1,lgrrend 11GNID.
16.a if N(3Sdsp *Hot Enough Date for Plot',utp
19o cut 'Plot Date from@ MIIOOHMNSSI,8
20. if f1ql3,*0000000000,)36
21. if len(IIII10,dsp "Not in Proper Fore',welt. 1500glap -ft
22o a& 'Plot Date too MMlDHI'MSS1.E8
23a If fISl3g,999999999 *)ES
24. if lenC9)&Ijds0 'Not in Proper Foreuu-ait IS5flajaP -9
25@

*26. *CALCULATE UNITS FOR AXES'.
5'27. rread 1.K#1)X.TBS,if T(B$Sjmp 0

2S. Pread l.K.1)KT$,R,'OATE')HIIj1F
29. If E-S).SPIS.P)SjInp, a
30. If S-R).5PIS-P)S
31. &bsC(CR-S)/I))Vjfer LC.1l to N
32o R)S~rread I.L.TS,RIf TS)ECSjm 5
339 If R-S.5PSPSllj 2
34. if S-R).SPsS-P)S

a35. if abs((R-S)/1)>VjabsCCR-S)/l))V
36. Fo1)F~nezt L
37. rread I.L-t.TS,'OATE')H(23%if HtZI-14(i386399,'DAYS*)US,86400)OSjnp 4

*38. If HIZJ-HIII)3599s'HOURS)isg360)D,)up 3
39. If H12-H(13)59,'MINUTS'UI,60)Dlu. Z
40. 'SECOHDS'7U8Sj1

42. IiWolf ((13NI)Ot)02W I it(R12)J R/2jHC2J.O)H923
43s wrt *CLOCK'*R',sred 'CLOCK*.T$14)K(
44'
45s 'INITIALIZE PLOT AREA'.
46. fxd S1hdcpy Sipsc 718gpclrlscl 0.1S.5,S.7.12Splt 0.0,1
47. pit *..75,21plt 1I.4,.751plt 10.4,@,plt 0.01pit O,5/16,1%plt 10.4.5/16.2
48. for L'1.5 to 9 by 1.51pit L,.75,1,plt L.9,2,next L~cIz 1.5,2.1
49. pit .33,9116.lglbl 'Osae'plt .5,5.7/16.1,lbol 'Today'
54s pit .21,1/11.1 1 1b1 T89 1.21V - *&T$14.5Wa-" a'800'
51. pit 1.SS,7.5116,1plbl "Prograw'Sp~t 1.6.1/12.1o,1h1 'Iraq Offset*
Ste pit 3.25,9116.151blb *Date File'spll 3.57.5.7/1S.15lbI 'emae'
53s pit 3.4.1/11.i I FOs
54. pit 4.SS.9/16.ll1b1 'Pasintsliplt 4.83,S.7/16.1,ihI 'Plotted*
55. pit 4.95.1111.lslbl strCflt' '

Set pit 6.2.7.5/16.1jlbI 'Frequency'Splt 6.1,1/111
S7. fxd 21ihl strC1/PuIU-6)4* MHzI
581 pit 7.S.9/16.111l 'Mess..rgent'splt 7.8.5.7/1B.,IlbI 'Interval'
See pit 7.6.1/t1.ifxd Sjl %tiCIIO' sees
69. pit 2.45.9116,lllbl 'Goae'plt 9.45,5.7/16.111bl 'i.
61. Pit 9.1.1/11.,sfad Sjlbl strCG)0 ease Spit 10.4.1.375,1
62a pit 16.4,7.125,2gplt 1.7.lZ~lplt 1.1.375opit 10.4.1.M7
63. pit 1.4.25,11talt 1S.4,4.25.Zflt 9jl0SIntCIoq(V')))V
64. sal HE 1I-CH9 23-Hill) /S. 4,H(23-CHIZ -Nfitl94.-14. 78261Y.1@V
68.
66a *L.ABEL AXES'
67. far L-SV to 9V by Vgif LF0jplt H122.L.1%pit Ht4I-CHI2I-HI1I)/109,L.2
66. meat L

V.9aS for LN123-WQ to 111#611 by -WDsplt L i@V.1,Plt L.S.7V.21next L
76 sz.7.2.1sfor L1O to -ICY by -Vspit MII-(HI21-M(1J)/11.L-.2SV.1

71. if L/V-10 or LIV--1if-zd lglbi ' 'IAtrC(iV)gtas '2
72. fad 1,1hZ a *&strCLIV)
73a If LO-IOV and ISIOY and LD001plt NIII.L Ijplt HIII'CI4(21-Htl1)/100,L.2
74. neat Lgesla 1.5,2 ,90spit MHII-(Ht22-H(,1j)I)2.-5.9V.1
75. MEI 'Fract oo r equency Offset a If'
76s 1it CHI1-H23)/I00,.2V,fzd Slil str~lintCloqCV))
77. esia .7.t.lsfor 1-Htl3 to NHftJ by WOjIf L-14113 or L-Nt23,jmp 2
70. pit L.-S.7V.,gplt L.-10V,2
79. pit L-(H12-Htll)/S0.-1S.sv.1,L)Gsfor M-1 to It
56. if not CM'I or M-3 or M-5 or M'7 or M-8 or MN10 or Mt12)%jop 3
eta If 4-2764800(osgto 'PRINT'
82. 0-2678400)0
83. if not. CM'4 or. M-6 or M'9 or M-11)I lop 3
54. if Q-2679400(Opqto *PRINT*
65. 0-259200014
OGG If nots M'Ztjap 3
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a, at 0-2505600(@gqto 'PRINT*
96v G-24192COWS
as. Res.t a
21l. *PRIIT*alf 0-e6400ifud Osub4 str(Q/0)
91@ if D.36001fad jbul %9r(C0-86400int(O/9G400))/0)
92m if D-60,fad s~Ibl str((G-3600lnt(013600))/D)
93. if DO1,fed 0,1hZ str(CO-601mtC0160))/D)

95. if SI.'0000000000,slo It

97. mread 1.5,~sTS(.2Ja*-*G103.4Ja &S.6aTC7B.1T91O)I
98. lb * Time in '&usa beqlnannq .*MS

10: ;POT 0ATh.vI01 rread 1.X.1)K.TS,Sslf 7tI(SSlap 0
102a rread 1,K-l)K.TS.Rjlf R-S).OPIS*P)SI.p 2
103. it S-R) .OPS-PIS
104. pit 'DATC',C3S)/T.1gcpiI -.33.-.151lbI o9'cplt -.67,.15
105a for L-K.1 to NIR)S~rread I.L.TS.lsif Y$)Ejjwp, 4
106. If R-S>.5PS.P)S~jme 2
107. if S-R).5PS-PIS
108a pit 'DATEC.C3-S)/I.2,next L
109t colt -.33.-.151lbI

1111. DT-
113a DiQlfor "-I to vOICTS1IZI)-l.
114. if M-I or M-3 or N-5 or M-7 or N-8 or N4-t0 or N-12SQ.2678400)0&jne 3
115s if M-4 or M-6 or M-9 or N-i1,Q.2592000)Qsjmp 2
116. if M-2,41-241920014
117. n.ext N
119.v 0.86400val(TS(3,43)*3600vaiCTSC5,61)iS
1191 ret Q.G~vaI(TS(7.92).vaI(TSI9,1*j)
3 11943
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"or3.14 Program: .OFF05

12 ue3 1 r *SNotG~g FRCnouqhA FREQUENCY tOFFE da L~OU~eN ST

7. I R.PS)

19. Rrread 1.04. S,

20. if a-S).8P$S.P)S,jap 2
21. if S-R).SPoS-P)S

22. if obs(CR-S)/I))VlobsCCR-S)/I))V
23. next L,'OATE*)N[22
24o if I(23-I)639,'OAYS)USB64OO)Dsjep 4
25. if H(23-HII))3599,'HOURS*)U$13600JDjee 3
2G. if UC22-H113)S9,PIUTES')UI0)Osjap 2
27. *SECONOS")US&1)D
29. DinI(HIIID)IHII);O1ntCHI21/0*I))M123

31o 'INITIALIZE PLOT AREA'.
32v fid Sjhdcpy Igpsc 7O5spcIr1.cI -7.125,0.0,10.Sgplt 0..,1
33. pit -. 75. O. pit -. 75.10.4%plt 0.10.4,salt 0.Ogpit -5/16.fl1plt -5/16,10.4
34s for L-1.5 to 9 by 1.51pli -3/4.L.Ivptt S.L.2inest Liesix 1.5.2.1.99
35o pit -7.5/16..67,libI 'Oete'ipit -1/16,.5,1,IbI NO
36. pit -7.5/16.2,1,Ibl 'Prosqra.jplt -1/16,I.55.ltlbI * Vreuuei~cy Offset
37. pit -9/16.3.4ilIbI 'Date File',Plt -. /6361II'ae
39. pit -1/16,3.52,1,bi FO
39. pit -9f16,5.O5.1,Ib1 'Points'sPlt -5.5/16.S,11,ibI 'Platted*
40o pit -1/16,. 1,10fxd Oulbi str(Z)
41. pit -7.5/16-6.4 1IM *rrequeey~spit -1/16,6.35.1
42. fzd 251111 sirdllPle-6)I Nkz
43. pit -9/16.7.9,lglbI 'Measureweat'plt -5.S/16,8.1,1bi *Interval'
44t pit -1/I6.7.9,1ifxd Dolbl strCl)S" sees*
4S. pit -9/16.9.2S,1sibi "Counter Gete',rplt -5.5/1G.9.6S.1bI 'Times
46: pVt -1/16,9.35,1,fxd Dslbl strCG)6* .secSpil, -1.375,11.4.1
47 pIt -7.l 2 5 .16.4.ZspII -7.125,1,plt -1.375,1;plt -1.375,11.4
49s pit -4.2

5 .1.Igplt -4.25.10.4.21flt 91 101IntCloq(V))1V
49o sel 10V.-14. 78261V.Hl 1-CI 2-NiI1)/g. 4.H[22- (N(21-HNt1)194

'@ 'LABEL AXES'.
'ZZ for L.s9Y to 9V by Vilf LV~gplt L.III21.13plt L,H923-(Ht22-HIl)/1@@.2
53. next L
54. for L-W422-8 to H113* by -Diplt ISV,L,lplt S.7VL.21next L.
55o cult 2.2.1 991for LIG0V to -10V by -V~plt L-.25V.H[1III12-HtlI)/25,s
56o if L/VII0 or LIV;-101fxd 1sibI str<L/ limp t
W7. fxd 1IM . .istr(LIV)
53. if LOIOV and 1.0-1V and LUSjplt L.Hrll.lspIt L.111(13.Z-N(1I/100,2
59s next Ljculx 1.S,2.1.180%plt -5.9Y.N(1J-(N(2I1H(1I)/l3.1
G0s 1hZ rreactlona' Fr-equency Offset z If*

G2. for L-01113 to 11123 by Dsif L'111 or L-Nt2311so 2
W3. pit -9.7VL,lsplt -1@V,.2
64t pit -1I.6VL-(H(23-H111)#t00,1,L)Xsfor N-1 to 12
65o if not CM't or M-3 or M-5 or N-7 or M-9 or NI1O or M-12)tjmo 3
Gras If X-Z7G4000(Ogqto 'PRINT'
67. X-2678400311

-GO 6.if not (M-4 or M-6 or P9-9 or N't1),jm 3
69. if X-267840900qto IPRINT'

-76. X-259200@)X
71. if not M.2i,)mp 3
72. If X-2505600<0.qte 'PRINT'
73. X-24920@)X
74. net
75. PRIIT'.If O-86460%fxd Olibi str(XID)
M6 if D-3600sfzd OIbi strCCX-8G4O0IeftX/8G40))IO)

77@ If D.'66,fxd Oslbl 9tr(CX-3G00Int(X/3G00))IO)
79. if 0-1ifzd *,IIstrCCX-GOInt(X/GO))/D)
79. next Lis .5.2,1.90 spit -l1.5VH(1l#(H12I-HIII)/3.j
Ilt. rread 1,SR1IgR1I1 ,22&'IO341 &1561.RZ.2'IS91I
it 1. 'Time In 'aUWo beqinnloss '-6I40
92#
93. *PLOT DATA'#
64. rreed 1.5.R6.
05e rread 1,G.RR:tlf R-S).9PIS*P)Sojmv 2
gel if S-011PIS-P)3
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07. Olt CR-S)iI.0DAThI.1,coIt *.33,-.151lbI 'ujcpII -.I?..IS
89s. for L-3 to ZIR)Ssereod I.L.4,lS.E1
ego if I-S).6PS.PIjme a
S0l if S-2).BPIS-PIS
Sig bit CR-S)/I.'DATC.,2jnvuI L
92@ toll -.33.-. I~gibl
93# w.tb *PRINTER*.2.13.27.6e
94. IRETUWNsrat

96. *DATE**
97# 0)X~for M-1 to ,gI(R~fI.Zj)1l
S8. if M-i :r M:-3 or M:5 :r P4:71or .S or N-10 or P-l2jX*267840011jp 3
99. if M 4 or N- or M 9 or MI-1 1 X2592000)Xijmo 2
106. if M-ZX.2419200IX

102. X-g6400voj(Rlt3.41)-360DvalCRSIS,SI))X
103. rat I.S~veI(R*17.81).vel(RS(9,l03)
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3.15 Prgrm CFF13

I. aSUBPROGRAM@ (RtkCTIOIIAL. FREQUENCY OFFSET PLOT'.

2................suam.. m~umess..s...w~~.'

4 3 Dece.10mer 19 190 U Udae December 20, 1960 Moe
S. HoN.,a Research Laboratory a Output Device, 1356 .4
6. 'a Space Applications Branch 11 Select Code. 7106.

:. -CALCULATE UNITS FRa AXES'.
10. hdcpy 01psc 718,flt Ilif K)3gjmp 3
115 spc 31prt *Hot Enough Dats'.VYet to do*,*rREOUENCV OFFSET*
12. ott *Plot.'esoc 3sqto 'RETURNO
13. tread 1.5.RS.Serread 1,.R6.RIOATE')HglI
14a if R-S).SPS.P)S,).i 2
15. if S-R).BPIS-PPS
16. obs(CR-S)/l)JVvfor L-3 to K-li
17. R)Sirread 1.L#4,RSR
Is# if R-S).BP$S*P)SSIwsP 2
19. if S-R).8P.S-P)S
20. if sbs((R-S)/I)>Viabs(CR-S)/I)),V
21. neil L,'DATC')14122
22. If H121-H(12)a6399,'DAYS')Ui,86400)01imp 4
23. if 1422-HI1)35991 OURS* )US #3600)01i Im
24. If H121-H(l)S59,'IUTES')UB,60)Dijmp 2
25. 'SECODS)US%1)0
26. Dint (14111/0) )HCII %Dint(H[Z)/D*13 )1412)
27. llldjif ((14123-Ht t)/D)R))3012)Wlif int(R/2)#R/2.M(ZI.D)H(21
29. ;OTAE~29. 'INITIALIZEPLTAE.
30. fid OspclrtscJ S.10.5.0,7.125$plt 0,0,1
31v pit 0,.75.2gplt 10.4..75iplt 10.4,0,plt 0*0,plt 0,5/16,11plt 10.4,5/16.2
32& for L-1.5 to 9 by 1.5%plt L..75,1splt L.0.2,next LicsIz 1.5.2.1
33& pit .55,9/16,1,Ibl 'Date'sptt .5.5.7116.11,ib 'Today*
34, pit .21,1/11.llibl D(.2''01,)-11560
35. pit 1.85,7.5/16,lslbI *Preqroo'gplt 1.6.1/11,1,lbl *Freq Offset'
36o pit 3.25,9/16,1,161 'Data FlIe'spit 3.57.5.7/1G,11.ibl 'Name'
37v pit 3.4,1/11,lgibZ F84' '
38. pit 4.88,9/16,1,ibl 'Paintsliplt 4.83,S.7/16.11IbI 'Plotted'

*39. pit 4.95,1/11lfd 0,1ibl str(Z-1)6'
40. pit 6.2,7.5/16.t,1bl *Frequency'1 pit 6.2,1/12,1
41. lid 2,lbI str(l/PKte-6)4* MHz
42s pit 7.6,9116,1,ibi *Measurement" spit 7.F0,5.7/16,lgIbj 'Intervals
43s pit 7.6.1/11.1,fxd Sub! str(I)S' seen '

44. pit 9.45,9116,1,11 Gate'lplt 9.45,5.7/16,11,lbl *Time'
45. pit 9.1,1/11.1,fxd 011bl. str(G)' as see ',ptt 10.4.1.375.1
46. pit 16.4.7.lZ5.2spit 1.7.125sit IL,.3751pk~t 10.4.1.375
47. pit 1.4.25,11plt 10.4,4.25,26flt 9s1uIlntCfogCVl)IY
49. scl H11J-C14121-14(J)19.4 ,HC(211121Z-H(11)/94,-14.78261VISV
499

* 50s 'LABEL AXES'.
51s for 1-SY to 9V by Vif L#Oiplt H123,L.1,plt Nt21-(HIZ3-HIt11)/I00.L.2
52. next L
53# far L-1423-WdD to MZI).i40 by -W~jplt L.IOV,1,plt L,9.7V,21neat L.
54. csii .7.2.1,far L'IOV to -lay by -Vj 1 lt 1411-(H121-14(11)/11,L-.25V.1
55. If L/V'Il or L/V'-10sfzd lIbi * '9str(L/VWi '19ta -2
56. fid ISMb * 'Istr(l./V
57. if LD-IOV and 1.010V and 10spit 1(1JL.1,pit H(1'.(14123-M(1J)/109,L.2
58@ next L~cstz 1.S.,1,901pll t 1-H2-(D1.59,
59: IbI 'irectional Frequency Offset x 19'
66o I PItH 1N-112)/100 .. 2V,1,fxd 0,161 strCint(Ioq(V)))0'
61. clii .7,2,lgfor L-N(12 to 14122 by WOWl L-H(1l or L'142%jmp It
62. pit L.-S.7V.1,plt L,-1OV,2
63. pit L-(HI2-HIII)/50.-IS.L)X~for M-1 to 1t
64. if not (Not or M-3 or M-5 or M1.7 or M'S or M-16 or M't2)sjmp 3
65. if X-2764800(@gqto 'PRINT'
66v X-267840011
67. if "ot (M1-4 or M-S or II'9 or M'11),jup 3
60. if X-267840(Sto 'PRINT'
69, X-2592000)X
70. if not M211uip 3
71. if X-2505600(01pto *PRIMT"
72. X-2419200)X
73@ next NX
74. 'PRINT'.tf 0-86400pfxd 0,lbl str(X/D)
75@ if D'36001fzd Ctbil str((X-86400lntCX/86400))/0)
76. if D'SGlfzd @Ibl strCCX-3600Int(X/36Q0))IO)
77s if D'1sfud 0,161 9Lr((X-68Int(X/60))/0)
78a next LecsIt 1.5 2 lplt HCIJ.(H412I-H41lI)/4.2.-11.5V,1
7M rread 16R,~I.2'&S348 &S561.R(,li&6911M
90. 161 *Time is *&USA' beqinninq *&NSA'
ale
82: 'PLOT DATA'.
83. tread 1.S,R*Ssrread 1,S.R6,R

% ~ 94. if R-S.SPS.P)Sjaw I
65. if S-m) .8PIs-PIS
86. pIt ,'DATE',(R-S)/1,lScpll -.33.-.1SlI 'e',cplt -.67,.15
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97o fee, L-3 to Z.R)Slrrvod 1.L.,R*.l
M8 if R-5).BP,S.P)Sij.. Ij 9. If S-0A.BP,S.-P)s

90. Plt 'DATC'.CR.S)/l.2mnext L
91- colt -. 33.-. I5elbI -a
92. *IRTURN*.rat
93:
94. *DAIC.m

9.95- 0)Xtfbr M-1 to wmiCR~tI.22)-l
96. If M-1 or M-3 OPr - or M-7 or M'S of 116 or M-12)X*2678400)Xsj.p 3

9.'979 If P1.4 Or PI'S or M-9 or MI1,MX259O0C0)X,!.mp
98, If P-2oX.2419200)X

V 99. ocit

- 10021
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6.1 Wogjram: V FPQ5

9. 'PROGRAM, FRACTIONAL FREQUENCY OFFSET PLOT. CONSTANT OFFSET WEMOVABLE'.
t.
3s *8 Kevin Mill~er a Vile, vorroS o
4a U5 January 14. 1980 0 Update, July 30. 1983 0.s
So *2 Navel Research Laboratory a Output Device@ 7245 *.1
So 'a Sooce Applications Branch 0 Select Code, 705 .

So *GET FILE NAKE AND PLOT INTERVAL's
19.'l. dso *Insert Saftcopy Graphics aope*%5t0
Ill Idb lidew 'PRINTER' .706, *PLOTTER*. 705. 'CLOCK' .9ifht 11
12, dim F116l.D$S6,T01141.U0171,MsI40) *N(22.901102.EC(1OI,001101
13s dim C,D,V,GI .K.L.M,HP.0.V,4)K,01O
14. '')FSient 'Enter Data File hame',F0lif figi3glmp I
15. asqn FI,l1,S,4
16m If Q'tjdsp rca' does not exist'I.eat 1500glop -2
17, .sgn FS.1.llrread l.l.G.N.I.DS,P
18# if N(31dsp *Hot Enough Data for Plot' sip

* 19. ent 'Plot Data front ?M1ODHUSS1,86
20. if f19l3,'00000000001)BS
21. if len(DS)(IOjdsp 'Not in Proper Form'gweil 15O0sloo 2Z
22. ant *Plot Dnto to, MIDNNHMMSS' ,ES
23. if fIql3,'9999199599'ES24
s If len(ESUEIOdsp *Hot in Proper Form' p-ait ISOOjmp -2

254 ent *Enter offset to re-ove*,Oj-O)Ojsfq 11
26.t
27s *CALCULATE UNITS FOR AXES',
28a rread 1,K.1)K,T2,Sjif TO(B$;jap 0
29 2a rread lK.1)K.T8.Rt'TIME')HE1jl)VF

in.'301 If R-S).SP S.P)Ssjmp 2
31. if S-R).SPS-PIS

* -32. absC(R-S)/I-O))Vlfor L-K.1 to N
* .33. R)Ssrread 1,LTS,Rsif TS)ES~imp 5

34* If R-S).SP:S'P)Stjmp 23
5a If S-R).5P S-P)S

36t if abs(CR-S)/1I-O)Vsabs(CR-S)/I-O3)V

38a rra i1eL-IT,.TIME1,HC2 sj~f H(2) -HE 1 >86399i 'DAYS')US 186400)Dl lop 4
39a If NtZl -HE(I]>35" s 'HOURS' )US, 3600)0op 3

* 40s If HC2l-NI11)53,'l'IIUTES)US,60)Osjmp 2
* .41s 'SECDS')Ugll)0
% 42oDint(H(1I/0))H(I2;DintCHE2]/D.1))Hg21

44s
* -,.45a 'INITIALIZE PLOT AREA',

46@ fxd 0ihdcpy Ispic 705,scl -i.125.,,10.51Pll 1I,0,
47, pit -. 75.0,21pit -. 75,10.4,plt 0,10.4splt 4.0spt. -5116,01pit -5/16,10.4
49a for L'1.S to 9 by i.5jplt -3/4,L.lplt O.L.2snext L~csiz 1.5,2.1.90
49. pit -7.5/16..67.ltbl *Date'lplt -1116,.5,lb1tl T&
50o pit -7.5/16,Z.,Igbl *Preqram'jPlt -1I16.1.55,1.ibll * Frequency Offset
51. Pit -9/16.3.4.1ilbil 'Data Ftle',plt -. 16..,bI'Name'
52. pit -1/16.3.52.11jlbl FS
53@ pit -9/16,5.05,lbl 'Poitlplt -5.5/16.5.11lbi 'Plotted'
54. pit -111S,5.1,llbl strit)
55. pit -7.5/16,6.4.lslbl 'Vrequency',plt -111S.6.35.1
56, fzd 2slbI str(l/Poole-636' M1z4*
57& Pit -9/16.7.9,1,lbI 'Measurement' 1plt -5.5/16,9.11lbl *Interval'
58, Pit -1/16,7.9.lifzd ColI strCI)SI seCU'
59e pit -9/16,9.25.11lbi 'Counter Gete'lplt 551..,,b 'Time'
60s pIt -1/16.9.35.1,fxd 8,Ibl 2trCGU'" asec';pIt -t.375.10.4.1
61M pit -7.125.l0.4.2spit -7.1 2 53,21plt -1.373.1,pUt -1.375,10.4
62. pit -4.25,1.lsplt -4.25.10.4,2%flt 9,l011ntCloqCV))UV

or. 63. sel 1OV,-14.78261V,14(l-HE2I-Htll)/9.4,H(21.CH1-H112)194
w 64.
k, 65o 'LABEL AXES'.

66# for L'-SY to 9V by Vuif LI00spli LN123,lsplt L.N(21-(Ht2I-HIII)/l08,2
67, next L.
68: !orxL'Kt(21-0 to H(11-0 by -Ojplt IOVL.lIPlt 9.7YL.21nart L
63. 1m 1,2.1,S0ifer L'IOV to -tOV by -VjPlt L.5.II((JNI)2.
70, if L/V(S and L/V#-10jfzd 11l * ' str(LIV),lmp 3
71s if L/V'tI or L/V-i0fzd Islbi 2tr(L1V),jmp 2
72a fxd lolbl * *Astr(L/'fl
73. If L#I0V and L#-t0V and L10jplt L.HfIIItplt L.Ht~ll.(N23-H1123hlOO,2
74. naxi Lacsis t.S,2.iBpl 5VC)(21N313.18ti
75a IbI 'Fractional Frequency Offset 1 10'
M6 lit .2V.CNIl)-"I21)/I0Q,Iifxd @,Ibl str(Int(Io9(V)))1cstz 1,2.1,30

77. esit 1.5.2,1,90sif fgIqtilma 2
79. pit 9V.HttI.(14121-HII))/3,1,%fit 2,lbI strC-0)S' offset removed'7
9s for L'NIII to 14123 by Doif L-tll(1 or L'H(121ijmp 2
s Pit -9.7V,Llsplt -IOV,L,Z

SI. Pit -1S.GV,L-(H(21.Ng 1 ])104. 1 L)01 for M-.1 to 12
82. If not (M4.1 or M4.3 or M-5 op M-7 or M4-6 or M-10 or M'12)ljmo 3
03. If 0-2764 0 0(01qt6 'PRINT'
04: ?-2678400a
85 If flot !M4 or M'S or M'9 or Pq'11),imp 3
96, if 0 2678004619to 'PRINT'

70

'1%

!d -or it, ., C , in - - - -



-77 -73-rr

IN,
8. at 0-205G00(0.qta *PRINTO

92.*I'INT'.If ID*864001fxd 0j1bI str(G/D)
93. if O-3600ofad 0,3hZ t(CQ-66400ant(O/8G400))/O)
94. it D060,fxd 0,3hZ sttC(Q-3GC0kntC'3G00))ID)
95. If 0-1,fsd 0,3hZ sir(O-BGzw"I(0/G0))/O)
13G, "ext tical: 1.5.2.1,901pil-.V,1)(2-]1)31
97. It 0S-,00O00O00a@'.sm. I
996 .1'103.Z *aSI5.616.I*set8A a I,101 IS,. 2
99. tread 1.5*71TSTI.236'-*&T6C3,418 *&s56aiS71a1I90ZS
100. 1hZ 'Tim. 1Is 4u&*~ beginning *&me

102. 'PLOT DATA.s
183s rread 1,K-I)KYI,5,If TS(81lm. 6
104. creed I.K.1)K.TI.Rit R-S).8PS.PISjInp 2
105. If 5-R).SPSS-PIS
106s pt- (R-S)/ -0, 'TIE'. I colt -. 33,-.15;Zhl *9*ocPlt -6,
107. for L.K.I to MR)Ssrread I.L*TI*Rlt TS)E$Ijuo 4
106, if R-S>.SPIS*P)Sljmp 2
109. If S-R).5Ps5-P)g
110s pit -(R-S)/1-O.'TIME'.2,resl L.
III. cplt -.33.-.1Silbi oGwtb 'PRINTER,.12,13.27,69
112. and
113.
114, oTIMIE'
115s OlQsfot N-1 to wal(TS(1,23)-1
116m if Nq-I or M-3 or M-5 or M4-7 or N-0 or M-10 or M412.Q*2678400J011-p 3
117. if M4-4 or M-6 or M4-9 or P-1l,Q.25920000sjup 2
110a if M-20Q.241920032
119a next Nq
1201 0.86400val(TSC3.41).3600val(TOCS,613)6

1 21. ret Q.60voI(TSI7.91)voI(TS(9,I0)
.26705
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9.17 Program: VCFF18

go *PROGRA~s FRACTIONAL FREQUENCY OFFSET PLOT, CONSTANT OFFSET REMOVABLE'.
Is

3@ K evin Miller a Film. VOFFIS 8.6
4s January 14. 1900 2 Updates July 36, 1903 no,
So * Novel Research Laboratory 9 Output Devices 1356 8.
Go On Space Applications Branch 0 Select Codes 710 '
7. V
so *GET FILE NAME AND PLOT INTERVAL'.
10. dop 'Insert Sof icopy Graphics Tapo',lstp
Ill 1db lsdev "CLDCX1,Ssflt 11
12. dim rFs3.0s16).111141,uSc71.MSL401.HI2JBefiu).ESE101,Oshlu)
13: de6N.I,P.R,S.L.G.E.M.O.VK.FI4)Klo)O
14. *')~sleat *Enter Data file Naome'.fjilf flul3ijup 9
15. esea F9.1.1.4
16a if 0'1,dsp FSt' does not exist',uoit I50011ap -2
l7s asqa F0.1.1irrand 11GNlD
1s if N(3%dsp ."et Enosuqh Data for Plot'jutp
1. sat *Plot Da ta from* I9IDNIMMSS'.3S
to. if flsl3's*000OOOOSO')SS
21. If IwsCB$)DISgdsp *Not in Proper rorm'sweit iSslos -a
2t eat 'Plot Data too PMOONHtISS'.ES
23a if fli3s'99999999W9)E$
24s if lanCEI)AP16idsi 'Plot to proper For swellt 15S@;jap -2
2S@ ant 'Eater offset to reaove'.01-O)Osmfq 11
299
27v 'CAL.CULATE UNITS FOR AXES'.
29s rread l.K'1)K.T9.S0Af TS(BSjap S
29. rreed I.Kol)K.T9.R,'OATEC)MC1II11
30s if 0-S).SPISOP)S~lsop 2
31x if S-R).SPS-P)S
32@ absCCR-S)/I-O))Vpfor L-K.1 to N
33s R)Sjrread I.L.T11.Rtif T$>Cijap 5
34s if R-S).SPjS*P)SjJaP 9
35a if S-Rt).SPSS-PIS
36. if abs(CR-S)/I-O))ViabsCCR-S)/I-O))V
37. rowiFnezt, L
33. rread 1.L-t.TSDOATE')H92ISif fl21-Nl>S6399,'OAYS')USS640S1Osjep 4
39. if N[1-NI1II3599,'NOURS')USs3600)OujmP 3
40. If N12NMI)595'MIIUTCS')US,60)Osjee a
41s 'SECONOS')U~gl)S
42. Diet CHIlIl/O))HI1 )1 ivot CItZ3/O'i))H123
43. 1lWsif CCN123-HC12)/D1))136i2)WsIf IntCR/2)0R/2,N121'O)ME23
44o art 'CLOCK'.'R'srad *CLOCK',761411C
45.
46s 'INITIALIZE PLOT AREA'.

47. ed Shdcp Iss. 70,pcr~sc S. i.S.7.125,plt 1.0.1
46. oil 9,.75.2splt 1S.4..75sPt 1O43,i *.01pit 9,5/16.1spit 10.4.5/16.2
49s for L-1.5 tn 9 by l.SjpIt L,.75.lgpit L.S2,gnest Llcuta 1.5.2.1

SO. it 55.II:lgibl 'Datm',pit .S.5.7i'16.1,Ibl 'Todaty'
51: pIt .21.111 1ih Tl 12a''T(4Sa-''e
52 pIt 1.05,7.5/16,lslbi *Proqra'pit 1.S.li'11.1sIbi ofraq Offsets
53s pit 3.25. SJIS.1li 'Data Fliie'gpit 3.57.5.7/26.1ilbI 'llama'
34s pit 3.4.1/11. 1 ibi FS

55. it .6S.116lglbl 'Pointu'spit 4.83.S.7/26.11lbi 'PlottedO
S6o pit 4.95.11.1 lbi strCFl')&
57. pit *.2.7.5/14,1,Ii 'Frequency' sit 6111.
59: fzed Zi1h1 strClIPUae-)t' MSz
59. pit 7.S.9I1Slglbl 'Measureaent',pit 7.0.5.7116.1lglbi 'Tnterv*10
6S. pit 6..tt.,z IlbI str(lIW sees
44# pit S.45,9116.11l 'Gete'5 plt 9.45.S.7116.111tbi *Time*
SI. pit 9.1.1/11.lsfzd jIli strCG)6' &see 'spit 19.4.1.375,1
63. pit 14;.7.125.ZgPlt 1.7.125solt 1.1.375solt 16.4.1.375
64. pIt 1. .25,11pit 10.4,4.25.2gfit SslIn1ItCIogCV)))V
65o sel N113-Cll2l-HII)9.4.N121CN23N113l)/94.-14.79261V.1WV

67. 'LAOM AXES'.
68@ for L-9V to 9V by Velf L##jpIt "12.L.Ilpit N921-CNCI-NCI)/I8S.L.8
69@ nest L.
70s far L-N1123-iD to NI]-NO by -IdOopli L.I*V.1,plt L.S.7V,tgnezt L
71. coit .7.2.11for L'ISV to -16V by ;V~pit HtI3-(N123-H(1J)/I1.L-.25V.1
72. if L/V-19 or LIV'-fsfzd 191111 &strCL/V)sgte '2
73c fed 1I161i *6 (ttrLMV
74s if LD-ISV and L#I@V and Lgplt HC1311L lipt NIII(N12)NH11)ISS,L.2
75. nest Llcsix 1.5.

2
.1,901plt HtII-(N122-AtiI/ 2!!S.qV,1

79. 164 'fractional Frequency Offset a 180
77v iplt CMIII-HI2l)/100..2V.1,fxd Oilit strCIotCloqCV)))
78. cola I.S,.1Sf fiiatjp a
73: pt MC1J'CHIf11~4.*.S!V.i~fIt 2,lbI str(-0)6' offset removed*

in ct .7.2.tefor 13II to Mt23 by W~ift L-N1491 or L'NH[2gjap 2
N1a pit L. 9.7V,.1gpit L IIv.E

It pttC(-NIfS.-1I.6V.1.L)@,fer M1 to 12
963. if not CM'tor K-3 a. K-5 or M'7 or M'6 or M'11 or M.12)jap 3
64. If 0-2764600(Sggte 'PRINTO

* 66~~~~. if net CM-.~NSo 'So ~lga
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.. .7ai it *?26
7
8400<0,qto 'PRINT*

SO. 0-25520006
99 3.If not N-2gup 3
S0B If *-2S5M0S(S19te 'PRINT*
91a 4-241920)Q
92. next "N
93. *PRtNT~sif 0-96406,fxd O,1hZ str(OID)

4aIf g-60,z 111Sr(CCG-SG401ai(186401))ID)

96a If ID-11fad Osib) strCCB-BGImtCQ/60))/D)
97. next Licsix 1.S.2.1splt WM-).H12I-HIl3)/4.2.-ll.5V.1
9q. if 66*000000O100 a

106a. creed l.STSThtI.23a'-*aTS.3,43a 5s5GITL.Sa TC911N
191. 1k) * limse to *$US&" beqinia *&INSO

153a *PLOT DAT*.v
104. creed l.K.1)K.TtSSlf TO(Blijap I
15v. creed l.K.1)K,TSRIf R-S).8P SSP)S6Imp 2
10s. if S-E).SPIS-PLS
167. pit 'DATE*.-cE-S)/1I-O.lcptt -.3.-.15sbl ew~cp~t -.67-.15
109s for L-Kol to NSR)Ssrread lL.TS.Rsif TS)CSSJup 4
199 if R-S>.5PgS.P)SgJp 2
1I08 if S-R).5PS-P)S,
Ill@ pit 'DATC*.-(3-S)/1-O.2snesi L
112a cp~t -.33.-.15slb1 o*
113. and
114.
115. 'DATIE'
116a S)Gsfor M-1 to vaICTS(1.Z2)-1
117a if M-I or MN3 or 1N-5 or M-7 or N-8 or P-1S or IN.12,0.26794OO)0,jugp 3
119a If M-4 or M-6 or M-9 or M-llj8#Z592000)Qjjmp It
129. if M-20#l24192050

121. "00-z40Sv.1C703.4i)-36S0val(TS95,633lik
122a rat 0.SGw%,EiTSI783)#ve1CT9I9.1S3
86509
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9.18 Program: AVG05

Go 'PEOGRAN. OFFSET FREQUENCY AVERAGE PLOI.@

4. on July ii. I932 U Updates July 18. 1992 ao,
So *8 Novel Research Laboratory a Output Devices 7245 9.9

as
,;.'GET FILENANqEAND PLOT INTERVAL.

1.dsp ' as rt Softcopy Grap'hics Tap,stp
Ile 3db 1,dov *PRINIEEI.706.*PLOTT'.7@.*CLOC',oflt 11
12a dim rV66.0612.1U141 .US(73 ,1114@l.IZ E112.tlII.S lI
3.o dim A.I.C.Dj.ElVG3KLNNPGR....,...)
14m -)FSgent *Ete Faaile Name,jSilf flql3jmv I

l~s if 0.lodsm F$I' does not *zist~jswait 15089jinp -2
97# *sqs, ri.i.1,rread 1.1.G.,.D.
10. if N<3jdsp 'Nat Enough 4ata furPatgt

2.: 'CALCULATE UNITS FOR AXES*@
21. rread 1.Ktl)K.1S.5
22. rread 1,K*11K.T1.R,'TIME')HN11 1 F
23s if R-S).S1 S*P)Silea 2
24s If S-).SP 3SR
25. absCCR-S)/I))Vsfor L-Ko1 to N
26. R)Sir.'ead I.L.T$.3
27. if t-S).5P.slS slop 2

*29. if S-1).5PS-P)S,
1% 29:. If ab.CCR-S)/Z))VlabsCCR-S)/I3W

31. read 1.L-1.TS,'TINC')N123gif H(2l-Mi1)6399,'DAYSI)US,9640O)O1jw 4
32. if HIZ)-MIII)3S99sHOURS*)U,360010.l.o 3
33a if NIII-NIIJ)59sNIUTES')UB,611Dsjap
349 *SECONOSS1 03k
3
5o DliI128')IOSI.4j8'''I(3o)TS,4)E

37.
% 39o 'INITIALIZE PLOT AREAe.
111 39o fxd @,hdcpy Isu 7051sel -7.I2S.0.I~0.45spit 0.8.1
19 40. pit -.75.I.21plt -.75.1I.

4
1plt 6,1S.

4
splt 201plt -5116,61plt -5/16.10.4

41. fo, L-1.5 to 9 by 1.5%plt -3/4.L.Ilplt O.L.2inext Licsil .,219
42# pit *7.S/16..67.IIbi Dotalsplt -1ilB..5,1;lbi TS
43. pik.-7.3/11.2,11, *Proqrao',plt -1161.55.1$ibt * offset rreq Avg
44. pIt -S/26,3.4.1llbl 'Date Fliiajplt *5/16,3.6,lslbl *Mas*
45. pit -1/16,3.52.Islbi VS
46o, pit -9/16,..,1ibi 'Points';plt -5-5.fS1,SlebI *Plotted'
47. p1t -7.5/16.6.4.11,lbi *rrequencyespit -1/16.6.35.1
40. fad 2IbI strC1/Pnle-630 6l8 4
49. pit -9/16.7.9.1libI 'Hessurauent'plt -5.5/16.S.1lI *Interval*
Se. p~t -1/16.7.9.lmfzd SIM st(I36' sacgO
SIB pit -9116.9.2S.11lbI 'Countar Gaea'pit -. /6961li Tu
Sa. pIt -1/16.S.35.1ofad SslbI strCO)6' asecgplt -1.375,10.4.1
S3. pVt -?.i2S.l9.4.2plt -7.125.1.plt -I.375.1,lI -1.375.10.4
54. pIt -4.25.1.1%011 -4.25.16.4.Zpflt 99ilSlatClogCV3))

55a

57. ILABCL AES's
58@ for L--V to 9V by VjIf L#Gspit L.Hi923.I plt L.HI22-(H122-HtIJ)/liSS.1

69s for L-NEZI-0 to Ht11.O by -Dsplt 1§V.L.1,plt 9.7VL,21#nezt L
61s esiz It.1.91stfr L-IOV to -19V by -VspitL.SNC-(23H1)5I
6t. if L/V(S and L/VO-lOfsfd 111bif * *Sstr(LIV~,lnp 3
63. if LIV'10 ar LIV-tl9tfzd Iqibl str(L/V)51.sp 2
64a fad lglb! 0 *&str(L/V)
65. If L0llY and 1.0-11V and L#9;pIt L.14111.1splt L.HIIJ.(14t2I-HI1I)/10.2
66e next Ljcsix I.S.2,I.l90gpIt -5.9V,NI)-CN(21-MIII)/13.1
67a iI, OVractional Frequency Offset x 100
60. IplI Z2V,CHl13-Nl2I)/10.1jfzd OulbI strClnt~logCV)))vcstz 1.2.1.99
69. far L-H[13 to M123 by DjIf LH(1I3 or .- H121,jop I
7*. pit -9.7V,L.1,plt -IOV..
71s pit -1S.6V.L-CNI23FNIII)/103.IgL)Sfor N-1 to 12
72a if not (3.1 or H-3 or N-S or M-? or M-8 or N-IS or N.12)imo 3
739 If 41-27648090ute *PRINT6
74. 0-267640610
75m if not CH 4 or M-6 or M-9 or N-thumlop 3

r.76. If *-2678411(Sgto *PRINT*
7?@ 4-25920093
71. If not 3.2lop 3
71s if 0-2505600<0Sgta *PRINTO
So -2419200341
Ste next N
32s 'PRIHT.ilf D-86409jfzd Oglbl strES/l)
3v it D-360@gfzd 6jZbI str((S-8S400IntCQ/86400)3/O)
84a if 0-601fxd 0,1hZ strC(Q-3GO0IntCQ/3600))/0)
85e if D-19fzd Oilit str(C@-BlInt(Q/663)/O)
M3 next Licsix 1.5.2.1,96%plt -11.SV.Ht1I.CH(2l-NIII)/3,I
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OS.~~~~T Wb-7~ a as N
377.

90. teedAA

90. 'pte 3.pr* ...... orrSET rREOUENCYO. AVERAGING

92. pet I PWOC.RA9N . *pc 2,4)K,1)UIC)A
93. ent *Start Averaqiqe IIDNNiSSU
94. if not I jaI3simp 3
95@ ad-.15S..0.l~ -1/26.5.1.1ilbI atrCA)
96 %, -b *POIhTER*.12.I3.Z7.G9s;Pc 2....d S@jp-

.,N: 97. if lenC06)D1S,dsp 'Hot to Praper ror.,vet -
% ~ 99. rreed 1*K#1)9,TS.Sif 76Ca11jap 0

99. C)3
10san Stop Averaqlnqe NM11DMMM'SSCS

1:1:If la(E)0lsdsP *Hot to Proper FormwaIt l50S1jup -1
102. If EI(Sodsp 'Invalid Catry~lwelt 15 1 SOm 1
103. rread 1.K.1)K.TS.Rllf TS<ElS1 )p 0
&04. KIE
105. if SIE-21dap *Invalid Cntry~owoit 1505,).. -19
106. M)Zrread 1.B.T4.SsS IR) X TRPE')V
167. far M-8-1 to EIR)Sirread l.M.TS.R
106. if R-S).5plZ-1)Zgjo ft
109. if S-R).5PZ#1)Z
I1$$ next "N.TIN(')Wlrread 1.latCCE.I)/2).T$
111s pit CR-X.ZP)/CW-Y).'TI.Uspeacplt -.3.f-.&SlbI 1*
112s Olt CR-X.ZP)/CU-Y).'TIE:1,!Z)
113. fat 1.c.3z~e&2.5swrt 16. .oCRKZP)i(MY)Upc g
114. A.1)Aggto W3
115. and
116.
117. 'TIIE08
118. 0)0,sto "-I to vaICTS11.213)-I
119. If M-1 or M-3 at M-5 or M-7 or M-9 or N-1S or N.1ZQ.2678400)0ljmp 3

* -120. If M-4 or M-.6 or M9 or M-llQ.252000)0,j.. 2
121. If M-2jQ-2419200)G
122. n.ext If
123g Q.86400ve1(T113.4l))3600v01CTSC5,BI))g

*124. ret .6OweI(7S7.8J)-va)(TS(g,123)

J.
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9.19 ro'jr.2r =VT05

.*PROGRAM@ rkACTIONAL FREOULNCY OFFSET vsTEMPERATURE*@

3. U6 Kevin Miller a Vile, FV70SU'
4.s 3 August 23. 1998 0 Updates December 20. 1980 U.2
So *8 Navel ktesearch Laboratory 8 Output Device. 7245 a.
Go 'a Space Applicat ions Branch 4 Select Codes 705

9. 'T IE NAME RHO PLOT INTERVAL'.
0.dso ' .. rt S ftcopy Graphics Tape'lstp

It. 1db Ildev 'PRINTER' .706. *PLOTTER', 705 *CLOCK' 91flt llhdcpV Ilpic 705
12. dim F4(61.0$(61 11141 US( 71r,( 401 BS 1.10) ES( 103 C$125. 10.J6125)
13. din H122.C1253.C.D.V.G.I,K.L.M.H.P.Q,V,4)K
14. eel *Enter oata file Hame

5
,Vs

15. Gasa FS.1.1.0
% Ig16 if 0-Isdup FS4- does not exist' wait 1500gjim -2
461*17. asqa r.1,1,rread I1GHID..
.% ISO for L1I to Josread I.CILl.C5ILlJSIL.LIjnex1 L
% IS. if J'0,dsp *No Temperature Date Collected'Istp

20e if N(3gdsp *Hot Enough Dais for Plotojotp
21B spe 3iprt..................... VOLTAGE CHANNELS ....................'sp 2

*22. pet *He$ Nome.-.'aU5U ff64fidf x S
23. fee L-I is Jsstr(CILI))USjif CtLI<l0,1 01&US12,22)US
24, pet U#&' *SCS[LJlnext Lispe 3
25. eel 'Enter Temperature Channel Humbe,%
26s for L-1 to ,I1lf CrL]IWlL)Wsdla A(M. 2 Ite ot
27. next Lsdsp *Invalid Entry'lselt 15OO1gt. -2
20. pet 'Typical Vluess., 'tfid 3
29. for L-5 to Gorreed I.L.TS,Rgfor M-1 to Misread I.Tinezl N
30, pet "* Sstr(T)#nezt Losp. 3
31. ant rEnter Temperature scale rector,S
32o eat 'Plot Data frosm, I'WDDHMMSS,DS
33. If flI3s'000o00000*)SS
34. if left(li)(10,dsp *"ast in Proper rorm*lwilt 15001 )me -2
35a eat 'Plot Oats to. MMD10HHMlSS.E$
36. if fIqi3,'9999q99999')ES
37. if len(E$)*20%dsp 'Not in Proper Form'l.eit 15O0%lep -2
38a
39@ 'CALCULATE UNITS FOR AXES'.
40,o dsp 'Reading Data From Disko
421 rread l,.1)K.T1.Sstf TS<Ssijop I
421 l)Fjrread 1.K.1)K.T$.Rifor M-1 to Wisreed I.Tjnext MBT)AEF.13
43. lFuif R-S).8PIS.P)Ssjap 2
44, if S-R).SPS-PtS
45o abs(CR-S)/1)A(l,22))V
46s for L-K.1 to HIR)Sgrread 1,L,TS,Rjkf TS)ESqto #6
471 F-t)Vjfor M-1 to Wssreed l.Tsnext MtSTIA(V.11
46. if R-S).SPS.P)Sgjmmp 2
49. if S-2).SPIS-P)S
541o if absCCR-S)/I)ALV.21))VsebsCCR-S)/I))V
51. %out 0.
Sao
53s 'SORT DATA INTO ASCENDING ORDER**-
54. fzd 0,dso 'SorInq'fstr (F)' D ata Points*
55. for L1 to F-1,AIL.13)N
56. for M-L*1 to Vsif A(N.lj(AL1,AM,1J}AIL.15 M)A(M.13
57a next Mgnesi L.

*59: ;MORE CONVERSATION'.
OS, fd 21prt I'Temperature','Limitsl.* 6.' Lov.e srC~,l

V.618 pet * Hiqho '&str(AtV,1I),spe 3r62a -999)Ljemi *Enter New Lower LI&Li'.L
63a if L)A[F.lldag "Invalid Entry'.waii 1500,jnp -1
64a 99931Mjeat 'Celer Mew Upper Lieii.N4
651 if M(A(1.11idsp elnvolid Entry'swatt 15001jep -1
Gas for R-1 to V-1ljf AIR.13)~Ljje R
67B next a
66, F-2*1)Fsfer S-1 io F'IA9S#R-I.llsA(S.l~jezt 9
69. for R-2 to V*Ilf A(R.112)1jimp 2
70& next Ruesp 2
71. R-WI
72. iat(AII.11))H(I2 1 ini(AIF.11*1))HtZ3
73.
74,9 'INITIALIZE PLOT AREA.s
75: 8( 23-'01343''S5,63)TO
7$. fid , pelriacl -7.125.0,S.IO.51plt 0,0.1
77. pit -.75.0,2splt -. 75,10.4.plt 0.10.4%plt 0,0;plt -S/16,O1pll -5/16.10.4rg78. for L-1.S to 9 by l.Sjplt -3/4,L.loplt 0,L,2cnczt LgcxIz 1.5,2,1.99
79. pit -7.5/16,.67,lslbl 'Date'splt -1/16,.5,tllbl T$
811o pit -7.5/16.2,1jlbi *Proqranmsplt -l/16,1.55.111bi 'Vreq Offset vs Too*
a1, pit -9I16.3.4,15,il 'Ogle File'splt -. /6361ll'aei~ ~ 82. pit -1/16.3.52,11Ibl VS
83# pit -9/16.5.05,lllbl 'Pointsliplt -5.5/lS,S.lglbl 'Plotted*
94. pIt -16.1IblstrCF)
85.o pIt ,-7.5/l6.6.4,1,IbL 'Frequency' 3 p11 -1116,6.35.1

4 66. fxd 2SIbl sitr~l/PEIe-6)&'14 '

76



37a olt 91&79.,b Mosurrentopit -5.5/16,.g.11bI *Interval*

88. pit -1116.7.9.llfad l~bI strC1)61 seea
89 pmi -91... 5.191101 *C ut er GaV y -plt L- Z V H 1 ( Z -M 1 / S.

1618 pit L/v1.9.35lor z *jV, ib) 1,lbi)4 atr e/V iot -1322..

103, pit 10 -42 nd1, L -4.25,nd L',2ilt L.NI0inptL.HC)(421HI)/0.
10.3s i MCI l 1O.1 .SGI,1.1901p11 S.9V/.42-H2)-(H213)/13.1 4
95. 'LBEL 'TAcES*# eqecyOfstz

107s for L-NI1I to 9V by Vlf LNIII t LNH2IIlPm 2.I3(I3HI 18,
17. nest L97 .. ;~t-O ..
99. fo -H2t 1t HO.SIL- I4 by t13 a/D0,1,fzd ,b1 str~)n L.VL2nx
119. cax 1.2.19oo -0 o-0 byOsalt I L.SV5HCI2.(HKZI-H-lfl/3.3.1
110 &I BSL/ OOOO<ma 2n /e11i ob At(L lm
101a if L/V1 o L/5f1ifx424 ia stre115.6J&. 19C.2a&190)Njm
101. frad Ib .5TI st( IW2-a134a ~l,~,.S70a1S911M
10anxtLcis'521.8o~

.4 t08a pit Ar.7.A.lpt I,t . ,.51l*ipt-6.1

1091 pe l.nd(H2 -IJ/0Dlfd01l t()nx
1108 ox15219 11 I.VHI-H2 -(J/.

11 4i 11,00 0 00 ,ls

112.9SfI21&-1&8I3,4677

113 rre .. ~ T (,1--T134&



91.20 Program: SIG305

0: 'PROGRAMo ALLAN VARIANCE PLOT*#

3: :: Kevin, Miller 11 File, 53605a.
4. January 14. 1980 a Update. December 20, 1900 N',
So 'a Novel Research Laboratory 0 Output Devices 7245 A.,
6o *2 Space Applications Branch U Select Code, 705 '

go *GET FILE NAME AND PLOT INTCRVAL'.
10o dsp 'Insert Safteopy Graphics Tapst';stp
Ill 1db lsdev *PLOTTER* 705.PRINTER*.706. 'CLOCK' .9 flIt 5
12m dimnKJR13FCJD(1MIITIS,(3111V2.~lICtO
13. dim A.B.C,O.fG,J.K.L.M.N.P.S,R.Z
14ls *)F~sent 'Enter Date File mase,roilf flqI3sjmp I
15. usqu F9.1.1 0,if Q*,dsp FS6' does "ot ezist',wait 1500slmp -1
16@ asqu F3,1,1;rread IIGNID,~n~o~))
17o dim S(H-11j41JjIf N>'6,lmp 3
Igo apc 3%fzd Olpet *Only*&strCH)8' deta',*polnsts in thls*,6fila. Must havem

*. ~Ig1o prt met least 6 to'.*da SIGMI plat.*lspc 3stp
20. wit *Plot Dots from@ MMDDHHIIMSS'.SS
22. if flql3j'4000000000')9S
22o if Ien%(B$)D0dsp 'Not in Proper rorm',wait lSO0sjmp -2
23. ant *Plot Data tam MM00HH'MSS1,ES
24. if fq399999'E
25o if len(ES)010ldsp 'Not in Proper Form'swait l5001jmp -2
26.
27o 'READ AND STORE INTERVAL DATA',
26B& rread l.J*1)JTS.Asif TS(0,jmp 0
29. 0)C)Fsfor L-J.I to Nirread I.L.TI.,i1f TS>ECsljp 5
30. if 9-A>.SPl CB-P-A)/I )SIL-J) glop 3
31. if A-8>.5P j(9.P-A)/ I)StL-J3 glop 2
32. (8-A0/1)41.-A)
33. C.S ,L- I )CsS)A$F*t)Vjnext L
34.
35. *INITIALIZE PLOT AREA.
36. B 12a-es,1''D(.2T
37. fid Oghdcp!Ilpsc 7051scl -7.125.0.8,10.5,plt 60.1
38. pit -.75,0 Zpit -.75.10.4%plt *.10.4%plt S1,0,plt -5/16.0%ptt -5/16,16.4
39. far L-1.5 to 9 by I.5%olt -3/4.L.lIp It I.L.2inext Licsiz 1.5.2.1.99
40. pit -7.5/16..67.15lbl *Date',plt -lI6..5.1 1 1bI TS
41. pit -7.5/I6,2.lglbl *Proqrao'3 plt -1/I6.1.5.,lbI ' Allan Variance*
42. pit -9I16.3.4,lJbI *Data rile,plt -5.5/16.3.6.1ilbI 'Mma'm
43. pit -1/26,332 lIbI FS
44o pit -9/16.5.05:11 b I *Poihts'1plt -5.5116,.I.11bI * Fou,,dO

46, pit -7.5/16.S.4,lbl *rrequmgwcy'gpIt.-1116,6.35,1447# fed 2%1b1 strCI/PmgI&-6)A" NH:'

40. ~t SII,7.,1 1 b1 Measuresenl'Plt -5.5/16.8.IslbI *Interval'
49. pit -1116.7.9 1 fd jIlbI strCl)SO sees'
Sli6 pit -9/16.9 .H,lIb1 'Counter Gete'lpit -S.5/16.9.6.lslbl "Time'
51. pit -l/I6.9.35;!2f:xd 0Sul str(6)A* asee'1 p11 -1.375.10.4.1
52s pit -7.125,10.4.2pit -7.125.1,plt t1.375.11pit -1.375.10.4,fit 9

55'
56o 'LABEL. AXCSm
57. far L'V(13*I to VCZ1Itplt L.N121.Ijplt L.H[ZI-. 083.2,next L
59. fec L-NEZI-1 to HIIIot by 1,lplt VIZIOL.,plt V[2)-.122L.Zlnezt L.
59. cutE 1.2.I.9Sgfor L:VtZI to VtII by -Iplt L-.144.HII)-.2S.,jb1 '10*
Goo pIt L-.06,14(Ij-.167 Isfxd Ou1l str(L)
:1: if L0VtII and LPV92Ijplt L.HIII.1*plt L.HCIl..083.2
62. 1at Luosis 1.5.2.1.1US1pit V11101.B.H1lI-.417.1
63o IbI *Allan Variance. Sigma CtaWI'Csla 1 2 10
64. for LNIIIl to 11121 br Isif L'NtI or L'N~izlgjmp 2

*.65. pit VIlI* :12.L.1,st V(II.L.
-. .66o plt V113- 3,L-.327,I,1ib 'I@,plt Vt113.i68,L-.05,lllbI strCL)snext L

- .68m IbI 'Sample Timm Ctes) to seconds*
6. 'CALCULATE SI~wtA VALUES. ERROR BARS. AND PLOT'.
71. spa 31prt 0 Allen Variance' .' '.1 Sigma Taul.'Uwmmweee'U awnew

73o for R-0 to 1 by -tl 11fnmtCF/4PilR3)('0,next R
74, OlAlfor 9-I to 4MtR~gA*(StK.I13SI1)'2)Ajnwzt K
75o %C.SAI(4MC3I-l))3C

r77m pIt Io4(CoEC),IoqCI)-.008.Isplt loq(C.CC),loqCI)#.0O8.2
78o pit loq(C*EC),IoCI).llplt loq(C-EC),.loqCI),Zmplt loq(C-EC),loqCI)-.O0S.l
79. 0 log(C-CC) ,IqI)'.008,2loit IoqCC).Imoq(I),I
as@ fat 9.e0.3.x.1'6. 0 grt 16.9.C.1
OI. far L:! to: )AFI
82. far 2 1 tM lIF(IJ.SlZI)FIlIImnez9 Z
03. FI II/I 9L I) r 11
04. for K-MILI to 414132-MILl by MILigOIF(23
95. for Z-1 to MILI IFCIIS[K.ZI)F(21 next Z
061 F123/MILI)FI2IA.F121-ril)'2)A1F1)ftlIsnexl K
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90m plt loq(C-EC).Ioq(INILI).08plt~ oq(C-ECoqCIMILJ)-.
92a p1% loq(C-EC).Joq(IMqILj)..G08,fgp11 ieq(C),laq(IMILI).1

9oend
v2736
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t o . . . . . . . . . . . .. .. .. ... . . . . . . .

3 ......

5.2 "o era 9e511 aoaor3 utu eics15

10: dso 'Insect SofteoPY Graphics Tepe'12tp
I I Idle lidew *CLOCK'.9,fit 5
12. di.mIB 8(2*SG iSG.I 6,12*IIV2 B~O,~lI.26
13. die A.B.C.D.F.6.J.K.L.i.N.PQ.R,Z
14. 'Frs,ent *Enter Data rile NAne*.rsoif f 1q13,lapS
15. asqn F1.1.1.06if Q-11dap F$&* does not cxist*#.aII iSO01lup -1
16. asqn F8.i.1orread 1.i.,M.1~,D2.Plintfleq(l)))O~diin SLM-l14)J
17. if N(6,spc 3%prt "Mat Enough Data'. 't. do SIGMA,Plot. * s~Pc 3 1 end
1S. ent *Plot Data frome Ml'IDHHIISS,B
Is. if fI3$*OOCOOOOO0fl)9S
20s if ie"(BS)d0I0ds0 *Not in Proper Form~j~eit 1500ijaP -2
21. ent 'Plot Date to. MMO DHHMISS*,ES
22. if fI3i*9999~9S'")E6
23. if Ien(EI)0I~gdsp 'Not in Proper Formolwat 150isfmip -2
24.
25. 'READ AND STORE INTERVAL DATA'.
26. 'read 1,J.1IJ,T$.Alif IS(BS.im. 0
27. 0)C)Fsfat L-J.I to Nlrread t.L.TI.Blif TS>ElsjmP 5
29. if *-A).5P.(9B-P-A)/I )SIL-JI limp 3
Z23. if A-I).SPj(3.-P-A)/1)SCL-JI glop 2

31s C.SIL-J)-2)C,9)AgF-1)F1nestL
32.
33. 'INITIALIZE PLOT AREA.s
34. fid Clhdcpy 6%psc 7lSIpclr~sci 010.5.0.7.2SiPlt 0.,1
35. pit @..75.2spit iS.4..75spit 10.4,01oit 0spIt 0.5/16.1splt 10.4,5/16.2
36. for L-1.5 to 9 by 1.51pit L..?5.11pif L.,2,next Licsiz 1.5,J!,1
37. pit .55.9116,1oii *Date*;plt .5,S.7/16.ls1bI 'Today'
38. Olt .ZI.l/ll.lllbl DtfI.22&6-'&01,341ADS(5,61
39. pit 1.85.7.5/16.1ilbl *Proqran'jpit 1.6.i/11.I11ibl * Allen Var'
46. pit 3.25,11/I6,11,lbi *Data riie,pit 3.57.5.7/16.11ibI *Man*'
41. pit 3.4.1/1I1,isbl na'.
42. pit 4.9889/l6,i.Ibi 'Paint2*,pit 4.83,5.7/ZS.libl * Found*
43. pit 4.95.1/1I1,lbl strCf)&*
44. pit 6.2.7.S/16.1ilit 'Frequecy' 1plt 6.i1/111.1
45. fid 2,lbi str(1/Pffle-6)S MNH:
46. pit 7.6.9i16,2lbl *Measurementglpit 7.B.5.7/16,1iltel 'IntervelO
47, pit 7.6.1/t1,1,fxd COWb 2tr(l)&* secs
48. pit 9.45.9/16,1s,11 'Gate'lilt 5.45,5.7/16.I1lbI 'TimeO
49@ pit 9.1.1/211,1fzd 8.lbl str(G)B' =see *jolt 10.4,1.375.1
55. plt 14.4.7. 125.2,plt 1,7. 1251oit 1.1.3751pit 1S.4.1.375;fl1 8
Sig 1)N(12,6)H(23v-15)V13s-9)VIZI

-s
5
2a .

54s 'LABEL AXSa -

5. for L-VII31 to Vt2i-lsplt Hf2J,L.1,pIt H12I--08,.L.2ln.eut L
56. for L-9(1-1 to HII3.t by -hil L.Vt23.ltpit L.VC2-.12.2inezi IL
57z csia .7.,1gfor L-V121 to Vill by -1,jilt i4(1-.38.L-.14.l 1 I *1S'
58. pIt H1t1-.23.L-.OB~lsfsd Silbl str(L3
59s if LOV111 and LOV1231pit Hl1I,L.Iiplt NZilI.O8.2
60. next Llcslz 1.5.2,1,90.pit HCt3-.467 Vili-1.8.1
GIs 1hZ 'Allan Variance. Sigma CtauJ*scsIz .7'2.1

% 62, for L-141I3 to 14121 by Is if L-HIll or L-H1211,Im 2
63. pIt L.VtlI-..12,1 jolt L.V(1l*2
64v pit L-. 167,V11-.3.1,IbI *10sptt L-. 083.VI-I).18,tsIb1 str(Lhlnext L
651 csiz 1.5,2,Ispit H(II-l.533.VI1-.54,1,Ibl 'Sample Time (tau) tn seconds*

67 . 'CALCULATE SIGMA VALUES, ERROR BARS, ANO PLOT'.
68# spc 31prt o Allan Variances.* 6,0 Sigme Taa'.*'anmavaw suffmn
69. l)M(Il2)ME214)M(31.8)tt(41;16)Ift51s23ZM(61,4)N(E71128iM(Sl
79m for R-8 to I by -tlif intCF/4MIRI)<'01next R
71s OlAsfor K-1 to 4MCRItA.(SJKK-t-StKI)^2)Ainext C
72v XC.5Al(4MERI-l)))Cifmt 9,e9.3.x.f6.0,wrt 16.S.C.1
73s \(IZMIR] -4) /C4M R) -13)E
74s pit 199(13-. 009. oq(C#EC),.11 pit lq2*000, loq4C*EC).Z
75. pit 1og(I),ioqCC*EC0.1,pIt Ioq(l).loq(C-EC),21plt lOq(I)-.008Ioq(C-EC).1
76. pIt Ioq(l)o BB8,loq(C-EC).21pit IoqCI),loq(C).l
77. for L-2 to R,8)A)FI
78. for Z-1 to MIL39FIll.SCZI)FEtl1"ext Z
79. FtIIIMLJ)FI13
801 for K-MILl to 4MIRI-MfLI by MtL2,0)rt21
Sit for Z-1 to MILl Ft22.SIK.Z1)F(Zl~next Z
82. FC21/PILI)FE2I ,A.(F121-Fli %)),13VI next 9

84. \Cl2NKR]/MCL-4)/(4MIR2/MEI-I))E
85. pIt loq(tM(Ll),loq(C).21plt log(lM[Ll)-. 008, 1oq(C'EC).1
8S. pit log(1M[112.00OO,loq(C.EC),2,plt Ioq(IMIL2),Iog(C-EC).1
87, Pit Ieq(IMqILI).ioq(C-ECI.2go1 loq(1MILI)-.0C8,1oq(C-(C).I
88. Pit IO9(IMIL)'.00e.Ioq(C-1C).21PIt IoqCiM(LI),Ioq(C).Iinest Lispe 3
es. end
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G. *SUBPROGRAM@ ALLAN VARIANCE PLOT'.

........... u..............m......w................1 ese

3. '1 Kew&% Miller a files .SIG0 11.1
4. U1 January 14. 1906 N Updotes Deceaber 20. 1980 age
5: 3: Novel, Reserch Laboratory U Output Dewicas 7245 no,

6. ~.e Aplcations 8rnc Select Code. 705 ,

9.*!MITI AL !ZE PLOT AREA09
10 f CK-1)Z) .6,jimp 2

Sit spc 3sprt *Hot Enouqh Oeta*.Yet to do SIGMA* *Plot.* lipc 3,qto 'RETURN8

13& fxd O1hdcpy lapsc 7
0
Spclrlscl -7.125.0,0.10.5uplt 0...1

141 pIt -.75.0.2mpht .75,10.4lpit 0,10.
4
,pit 0,OipIt -5/16.01pht -5/16,101.4

15. for L-1.5 to 9 by l.51plt -
3
/
4
.Llgpit S,.2.next Lici 1.5.2.1,99

161 pit -7S'.6.~b Date'spit -1/16..5.1,lbl RS
17, pit -7.S/16.2.2siIt *Proqreu'lpit -1/16.1.55.,IgbI * Allan Variance*
IS@ pit -S/26,3.4.11,l 'Dae hIe~plt -5.5/16.3.6,11,lbl 'amsea
21. pit -1/16,3.52.11Rbl rs

*20s pit -9/16.@.5.lglbl *Points..olt -5.5/16,5,ltlbi ' Found'
21, pit -1/16,5.1.lifxd 0,ibi str(Z)
22, pit -7.5/16.6.4.ilbIh 'Frequency'lplt -1/16,6.35.1
23s fid 211bi str(IlPmle-636' M4z'
24, pit -9/16.7.9,lbi 'Pesurenent'1pit -5.5/16.S.1,ibI 'Interval*
25. pit i1/16,7.9.1,fxd 011bl str(1)4* secee
Z6. pIt -9/26.9.25.3,lbi *Counter Gate'jplt -5/6..1b *Time*
27# pit -1/16,9.35.lgfzd OjIbl str(G)A* msec*Ip~t -. 7.3
29. pit - 7 .125.10.4.21plt -7.125,ljpit -1.375,1 1pit -1.37S.1I.41flt 9
29, 1)Hfl(1 ,)NIZlg-1)VtII-9)V123

32. "LABEL AXES"@
3:3a for L.VtII1 to V12I1 1 p~t L,H(231,splt L.1Hl22-.093.2,wnezt L.
341 for LNH(Z1-1 to H1111 by -11pit VI21.L.lgplt V121-.12,L.2 1 nezt L
35o esi 1.2,1.901for L-V12I to VIII by -IjpIt L-.144,Hl1I-.Z5.1jIb1 .200
36t pit L-.0G,H11-.l67,Ijfxd 0,lbi strCi)
37. if LoV(13 end LoVl21;pit L,Hf13.lgpit LHtl1..003.2
38o next Ljc2ix 1.5,2.1.1801pit V131.1.S.HI11-.417.1
39. ibI 'Allen Variane. Siqaeu Ctau)*jcslz 1,2,1.99
40, for L-M11 to H4123 by 111f L..N(12 or L-H(211jinp 2
41@ pit Vt13*.12,L.lpIt V113.1-.2
42s pit Vr13-.3.L-.117.1j1 *lO*gpit Vtll-.168.L-.0S.1,fxd 91lbi str(L)
43. next LieslI 1.5,.,90spit V11.52.H(11.-1.9.1
441 Ibi 'Semple Time (tea) in seconds'

46m 'CALCULATE SIGMA VALUES. ERROR BARS. AND PLOT's
47a spe 

3
1prt * Allan Varlanc*40 *.6 Siqae Tomu.'uefmaseCUE Known

49v for X-8 to I by -lIf int((Z-Z)/4MCXI)..Ojnext X
50t 0)L)Mjrreed .S.RRqsb *READ PEXT POINT6
51m for L-1 to 4PN(XI-loAgb 'READ NEXT POINT'.
52. M.(SIZ3-S[II)'2)Msneszt L
53v %C.SMIC4M[Xl-1)))Ojfmt 9,e9.3.z,fG.8vwct 16.9.D3
54c %(12N(Xl-4)1C4N1X3-1I)
55# pit IoqCD.ED).IoqCI)-.00&,1;plt loqCD*ED),IoqCI)..00S.Z
56t pit loqCD.EO).loqCl)1pI1 1oq(D-ED),loqCI).2IpIt ioqCD-ED).lag(l)-.00S.1
571 pit IoqCD-ED),ioqCl)*.00S.2,pIt loq(D),iog(I.1
SO* for Z-2 to X101)IMI)HI131rread 1.5.RS.Rt
59a for L-0 to N1X)-lmisb *READ NEXT POINT
60, H(12.SC12)Ht11,nezt LIH(1I/N(ZI)HN12
61s for U-M(ZI to 4N(XI-MIZI by NIZ3
62. D)N(2lgfor L-U to U*N(ZI-1,qsb 'READ NEXT POINT

8

63. Rt21-SllI)HI12Ijnest LN(21/M1ZI)N(Z3
64, 14.(H121-NC J)'2)MsH121)NMtl3nest IS

67, pit loq(D), Ioq(IMIZI),21 pit Ioq(D.ED),IoqClIMIZl)-.009.1
68. pit Ioq(D.EO),IoqCIMNI)..0.2,pIt loq(O.ED),loqCI(INI)l1
69.@ pit ioqCD-EO),loq(IMIZI),21pIt loq(D-ED)Iloq(1lZI)-.0QS.1
70, pit loq(D-ED).ioq(IMEZI)..0OS.2Iplt loq(D),log( INIZI.1 I next Zgspe 3
71. wits 'PRINTER'.10.13.27,69_
72, 'RETURNt'ret
73.
74, *READ NEX T POINeV.
75, SZ12)Sl21jfsd Oirread 1L6R.
76, If R-S>.4P#(S-P-R)/I)SI12
77. if S-E).4Ps(S.P-R)1I)SIII
79o (S-R)/l)S(1I3 S)Rjre&

5 
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3.23 Program: SIG15

0. 'SUBPROGRAMS ALLAN VARIANCE P101'.

3@ 'N Kevin Miller a Files .SIGIS .
*-4s U2 January 14. 1380 U Updates December 20, 1980 3'@

So In Navel Research Laboratory 9 Output Device. 1350 3.
G. ON Space Applications Branch 8 Select Codes 719 '.1

".7, Susana a saeBMa a m %a Oea's t $1 aa a a s aa aa ameggas . mss a as an

9: -INITIALIZE PLOT AREA'S
% 10. if CK-)Z)>.6,jmp 2

Ili spa 3%prt 'Mot Enough Datal,'Yet to do SICA,'*Plot.*sopc 3,11 *RETURNS
12a fad 0,hdcpy Sipsc 718%pcili~cl 0,10.5,0,7.1Zspit 0.0.1
13. pit O..75,2gplt 10.4..751pll l0.

4
.D,pit 0,0,p~t 0,5/16Ilplt 10.4,5/16,2

14. for L-1.5 to 9 by 1.51pit L,.75.llplt L.O.2inext Locsiz 1.5,2.1
ISO pit .55.9/16,11lbI *DateijpIt .5,5.7/16.1%ibl *Today'

16., pit .21.1/1t1,Ilbl Dt,2i-'-ADS(3.414--DS(5,614 AlnVr

I@pt3.25.9/16,lglbi *Datas File'gpit 3.S7,5.7/16,1,lbl *ae
199 pit 3.4.1/tI.lulbl F$4'

-. *20. pit 4.88,9/16.1,lbl *Points'jplt 4.83.5.7/l6.1%lbl I Found*
21. pi1 4.95,1/11,lsfxd 0,lbl str(Z)
22. pit 6.2.7.5/16.lslbi 'Frequefcy'iplt 6.15v1/11,1
23. fid 211l str(1/Pmle-G)&* M1Hz*
2
4
e pit 7.6.9/16,111b1 'Measurement* pit 7.8.5.7/16,11lbi *Intervals

25a pit 7.6,1/11.llfxd 0,l str(T2&' secs 1
26. pit 9.45.9/16,1,lbi 'Gete . pit 9.45,5.7/16.11 11 'Time'
27. pit 9.1,1/11.lsfzd OIb1 strCG)81 asec *Spit 10.4.1.375,1
20. pit 10.4,7.12S,21pit 1.7.125%plt 1.l.37151pit 10.4.1.375iflt 9

*29# l)H11216)H122,-I5)Vt13,-9) Vt2l
30. gal H(12-(H.41Z-N(1)/9.4H2122(H21NC1Ij)/94,1.23913VEi1'.23913V12) .V(23

-~ 31s
32. 'LABEL AXES's
33. for L-V[1)41 to V121-ljplt HIZIL.liPlt H121-. 08,L,21 next L
34, forL.41C21-t to 111#1 by -1;Plt L,V[21llpit LVt 21-.12,2 1next L
35. ci .45 2,lgfor L.V(2) to V~lI by -Igplt HI13-.38,L-.l4.1,lbl *19*
36@ pit H111-.23,L-. 06,1,fxd 0,fzd 8jIbl strCL)
37o If LOVEII and L*V(21,plt Htl],L.lsplt 14(13..08,L.2
38. next Lscsiz 1.5.Z.I.901oiI NE1l'.467.Vtl)-t.8.1
39s Ibi *Allen Variance. Sigma Ctaul*jcIz .58,2.1
40. for 1.14(11 to 4122 by 1, if L-14(11 or L'HZ]sjmp 2
41s pit L,Vt13..1Z.lgpit L,VI13,2
42a pit L-.l67. V113.3,11b1 *1011pit L-.083,Vtl-.I68.1
43. fid DOMb str(L),next L
44a c-ii 1.S,2,11pit N(ll3..5.,Vtl3-.54,lllbl *Saapte Time Ctau) in seconds*
45o
46, 'CALCULATE SIGMA VALUES, ERROR BARS, AND PLGT'.
47v spc 31prt * Allan Variance'.* *,' Siga Tomu,UIaaUExig seaon
.48o 1)H(I12)M(21,4)PI(3119)M(41s16)HC5ls32}NC(62,64)H(72s128)NtOI
49, for X-S to I by -1,4 lint C(Z-2)/4Mt XI)<-O Inext X
SS, O)L)K~rreiad 1.,RRqsb *READ NEXT POINT*
51. for L11 to 4M([Xl-lsgsb *READ NEXT POINT*'
52s M9(SI22-S(12)'2)Mjnext L
53a %C.5H/(4MCX3-1)))Dsfnt 9,e9.3.x,f6.0,vrt 16.9,0.1
54. %C12NCX3-4)/C4M[X3-l))E
55. pit loqCI)-.008.IoqCD#ED).ljplt IoqCl)#.008,iogCD*ED),2
56@ pit loq(l),loq(D.ED),1;pit IoqCI).log(D-ED),2,plt IoqCI)-.008,loq(D-EO).1
57. pit ioqCI)-..008, log(-ED),2 1 plt ioq(I).loq(D),1
SO. fot Z-2 to XlO)L)H)Htllgrread l,5,RS,l
59a for L-4 to MIX]-losb 'READ NEXT POINT'
60, NEI2.SIIllllgnext LH(Il/MtZI)Ht13

*61, for UH(tZl to 4M(X3-M(Z) by MtZ3
62. 0INC211for L-U to U*M(CZI-Ilqsb 'READ NEXT POINT*'

* 63s H(21*Stl])14t22,nezt LH12I/MIZ])H923
64. H*(N(Z1-Ht I )'2)4;N21)NtI next U

66o NC12MtXl/P,Z1-4)/(4Mq(X2/rnZ2-l1)
67. pit loqClMCZI),loqCD),2splt loqCIMtZI)-.Q0S,Io(D.ED).1
68. pit log( IMIZI) .008, loqCD*ED),2%plt Ioq(IMIZI),loq(D*ED),1
69. pit loq(lM(Z3),ioqCD-EO),2,plt Ioq(IMCZ3)-.008,Ioq(O-ED).1
70. pit Ioq(IMtZI)..O08,Ioq(D-ED),Zjplt Ioq(IM(ZI),ioq(D),lsnext Zsspc 3
71. *RETURN'.ct

F 72.
73@ 'READ NEXT POIMT'.
74a Stl])S[Zlsfzd .0,rread I.I.6,.R9.S
75. If R-S).4PCS-P-R)/l)SL11

-~76@ If S-R).4P%(S.P-R)/t)SI1Z
77s (S-R)/i)S(111 S)Rjret
321105
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9.4 Program: DL005

0. *PROGRAM# VOLTAGE DATA PLOT'.

4.UJay 1C4, 99r Upda, July 29, 1902 *

R. I avlRsrch Laboratory is Output Devices 7245 M'.
.'3Space Applicton rch USlt Code. 705

-9.: 'GET FILE NAME AND PLOT INTERVAL'.
20s dap *Insert Seftcopy Graphics Tape'astp
Ile 1db lidew 'PRINTEWR,706.'PLOTTER-.705.'CLOCK',3
12. dim t6DIS.t14 ULIl(41NZV12.511S13
13s dim Cf261.C*I2S.ISJ,J$I252
14a dim C.OE.V.G.I.J.K.L.M.N4.P.O.X,Y.Z&4)K
is@ -wosent *Enter Date rile NAme*,V**if flql3,jmp I

17. If 0'ladso f$&' does not existgvwalt 15001wimp, -2

19. if M(3idso *Met Enough Date for Plot*;stp
25. far L-1 to Jisread 1.CILI.CSILI.JI(L.LIinext L
21. eat *Plot Date from. IONNDMiSS'.DS
22. if flql36*0000000000,)96

% ~ 23. if len(9t)(10,dsp eNot Lis Proper rorm*1walt 15001p -2
24s ent *Plot Data too IMODHHMr1SS".ES
25s if flI1I3j*9999999999')EO
26o if lenCE$)01Ojd2P 'Net in, Proper Formlait 1SO~tlep -2
27. cut 'Channel to be PlottedO.E
28. if EC or E)39,dsp *Ne Such Channel Number'jgtoo
29. for L-1 to Jjaf CtL]-Ejjuap 3
35. next Lifxd S
31. dsp *No Date Collected at Chennel'.Elloatt ISOjmp -4
32.
33. 'CALCULATE UNITS FOR AXES'.
341 @)C)Z)D)lt)Q)NI 12)HIZI)V( 12)VC2]I L)E
35. tread 1,K#t)K.TS,Clif TS<BS$j..p S
36. 1)Fifer L-1 to Elsread 1,Clnext Lg'TIME')H(I),C)VIlI)V(2l
37. for L'X.1 to Narread 1.L.TS,CgIf TS>E$Sjmp 5
39. F*1)Fjfor S.I to Essread l.Conext S
39. If C(VtllC1VI1I

40 oeif C)VZZIC)V12241a next L.
4. stread l,L-l.TSs.TIPE')Ht23
43. If 412 MIII)96S399,'DAYS")U~s,8400)Dsjmd 4
44, if N(21-H(1I)3S99,'HOURS')US,3600)Dgjm 3
45. If H!22-H(12)59,'MlNUTES')US,60)Daj.P 2
46o 'SECONDS')US,1)@

48o laUCCS[EI))XsIntCC11-X)/Z))V
49e for L-Xe. to IS.. ')CSIE.L.LIpnext L
S0. for L'X'Y to Yell by -1,C$CE.L-V.L-YI)C*(E.L.LIiaext L
Ste for L-1 to Vol)C~.LL~ni L
52# DSC,230'-'IDSI3.410-&DS5.BJ)TSg4)C

U 53e
54. *INITIALIZE PLOT AREA',
55a fxd Saladcpy Ispse 705sscl -

7
.1

2
S.S,..10.splt 6.0,1

56a pit -. 75.0.2glt -. 75.10.4splt 8.IO.
4
1plt 0.0aplt -5/16.01plt -/61.

57. for L-1.5 to 9 by I.51plt -3/4,.lipit 0,L.2,next LgcsIz 1.5,2,1,99
58. pit -7.5/I6..67.1,lbl *Date'spit 11.StIlTO
59o pIt -7.5/l6.,lslbI 'Progran'spLt -1/t6,1.82.ltlbl 'Channel Plot'
60. pit -9/16,3.4.,lbl 'Date file',pit -S.5116,3.6.11lbI Hae"*
St. pit -1/16,3.52,11,Ibl ro
62. pIt -9/16,5.85.IlI 'PoInto'aplt -5.5/I6,5,Ilbl 'Plotted*
63. pit -I/1G.5.t.1,lbl ste~fl
64. pit -7.5/16,6.4.1,lbl 'Frequency'gplt -1/16,6.35,1
65o fid 21lbl strC1/Pnta-6)41 MHz '

66. pIt -9/tS,7.9.1%lbl 'Fesurement',plt -S.5/16,8.11lbi 'Interve.1'
67. pit -1116,7.9.,fxd Sal str(I)&' secs'
69. pit -9/16,9.25,lllbl a Channel 'wIpt -5.5/16,9.6,lslbl 'Name'
69. pit -1/16.9.35.11lbi CS(E2,plt -1.375,10.4,1
78e pit -

7
.125,1.O,

2
1plt -7.125.l1plt -I.37

5
,lspl -1.375.I0.4%flt 9

Jq71. sel V123,1.23913VI11-.23913V(21.HtlI-(HCZJ-HIII)/9.4,N[22.(HC2I-H[12)/94
* 72.
*73@ 'LABEL AXES'.

74, far L-Vfllo(CV[22-Vtl3)/10)C) to V123-C by Clpit L,14123.1-
75. pit L.H123-CH(22-HtlI)/l00,2gnext, L
76. for L-04123-0 t#4 14(lI. by -Dsplt Vt2I,LIsplt V(23-C/7.L.2Zanext L
77o csI2 1,2,1.901for L'V(21 to V, 11 by -Cjplt L-C/1@,HEII-CHIZI-HIIJ)/Zl1I
79. fzd 3aIbl strCL.1
79. if LOV(1l or LPV(211plt L.HEIl.,gpit LHtll.(HE22-HttI2IlOO,2
80. next Ljcslz 1.S,.1~.180iplt Vt1).3.51C.HCIJ-(HIZ]-H(12)/12.I
Ol. if JSIEE]''D*,'DC Volts')MS
82v If JSIE.E]-*A's'AC Volts')MO
83. if J8IE,EY''O','Ohas')M$
84. fxd OtIbI 'Channel 19str(CtE2)t ('amti') licsiz 1.2.1.98
05o for L'14112 to H(21 by DIf L-VIII or L-V[21,j..p 2
86o pIt Vtl].C/7.L.1,plt VIll,L,2,plt VtII-C/2.,L-CNL21-Htl1)/10O.1

83



9s. L)G.for M-1 t If
89# if -ot CM-I or M-3 or M4.5 at N..1 or M-.8 or M-10 or fl-12)ijme 3
09. If 0-2764800<0%910 'PRINTO
90. 2-2678400)0
91. If not (M-4 ot M-6 or M-9 or MI11)%).P 3
92s If 0-2678400<Oiqto 'PRINT*
93. 0-2592000)4N94m If not1 M2s.o 3
95. If Q-2505S0001qts 'PRINT*
96. 0-2419200)4
97. next It
9. PRINT'if D-864001fzd OtIbi str(0/0)
99. if D-36OOgfxd OZbI stP((O-8G400ant(O/e6400))/O)
100. If 0-60ifxd 0,IbI str(CQ-3600int(Q/Z3GGO))jD)
101m if D-1,fzd Djl str(C0-6QintC0/60))/O)
102. next Iosis 1.5.Z,1.90%plt V1-BCHI.HZ-(3l,
103. if 0S-0000000000*1im ft
104. B0I1.Za'-*&8,(3,4I1 .iS568 r0(.2.019124,m
105. rremd I .5.TSTSCI,2I1o-'7113,418 *ITl.2~ I(.2.a1912
106. IbI 'Time is '&US&* befjinninq '0946
107.
108. 'PLOT DATA*,
109s rread 1,X.1)K.T*,Cllf T6<(B1jip 8
11,ie rL to [,%read I.Conext. L
it1 pit C.IT24CI.1,cplt -.33.-.15jRbI *o~lcplt -.67..15
112s for L.-Kol to Mirread I.L.7l.Clf TS>E$Sjmp 3
113# for S-1 to Elsread tCinext S
114, pit C.IT24E.21next L
115, penieplt .,.1*b *o~lwtb *PRINTER*,12,13,27,69
116. end

118s 'TIMEO@
1191 0)Qsfor M-1 to vaICTl(1.2i)l1
120a If M1.1 or M4.3 or M-5 or 94-7 or M4-8 or M-10 or M412,Q.2678400)0,j.p 3
121. If 94-4 or M4-6 or M-S or M-111Q.2592000)0%jmp 2
122, If ?-2 1Q.241920016
123. next NS
124c 0.96400val(T113.42).3800vo1(TSCS.63))S
125s ret Q.S0vmIC(7.82)*v(TS(9,10J)
612906
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9.25 Pr'o-ram': PLO19

Is0 *PROGRAMo VOLTAGE DATA PLOT's
to

3. 39 Kovin Miller a File, PLO18We
*4. '8 January 14. 1988 U Updates December 20, 1980 ff'o

5o U2 Newel Research Laboratory a Output Devices 1350 U'.

So*8SPOCeApplactios rnch f Selct Codest 71 cs all

So *GET FILE NAME AND PLOT INTRVAL*#
10a dso *Insert Softcopy, Graphics Tape5stp
Ile 3db lodew 'CLOCK*.9
12, dim FaS),D1161,C1262 ,C0125.10) .45(252 ,1(22 ,V121,USL71I.MSI40J,TB(142
13. dim RS(l1.9$112),E5lI2I.F.K%4)C
14o '*)FSIeikt 'Enter Dots File HanmeF*1 1f flql3ljap 0
15. egsa rs,1.l,agif aellqta .
16. dap F$6' does net ezist'ivailt 1500%qta -2
17o sign F.1.lsrread 1IGNIO,,
Ig19 if J-@1 spc 3&prt *"ai VOLTAGE DATA',*Obtained this*: :Test.* ispc 3send
Igo if N<3tspc 3sprt 'hot Enough Data*.Ito do VOLTAGE' Plat. 'Isp 3gessd
25o Mat 'Plot Data Irorn. . DH.4NMSS .86

* ,. -21. if 11q13S*00000080D*I?)BS
22. If len(BO)OI10dsp "Mat in Proper Formap-ait 15O0gimp -2
23o eant 'Plot Data too MMDDHiIHfSS*,E$
24o if flql3i'999 999999')CO
25. If IeusCE$sFSI0tdsp *Mot in Proper Fora'swe.at X50011mp -2
26. for L-1 to Jisread 1,CILI.CI(LIJ~rL,L~jncx2 L

*27a ent *Channel to be Plotted'.E
29. If C(S or C)39%dsp *W@ Such Channel Nuaber~istp
29. for L-1 to Jgif CILI'Esjop 3
38o next L
31. fxd Sidsp *?#a Data Collected at Channel',Elwait 1500.qta -4
32.
33o *CALCULATE UNITS FOR AXES'.
34s 0)C)Z)DIM)O)H113)H123)V(1l)V(211 L)E
35o rread l.K.1)K.T9,CsIf TICBSImp 0
36o 1)Fsfor S-1 to Essread I.Cinext S
37, 'OAIC')H(1Il, V(ilI)V(Z
38. for L-901 to N)Zjrread l&L.T8.CjIf TI>CESijmp 5
39. for SS toCsead 1,Csnext S
40. if C(IlC)V(11

"p*41a If C)V(Z1,C)Vt21
42s .V*)rnext L
43. rread IL-l ITS,'DATC')Ht23
44o If Ht23-HIIl)8S399%,DAYS'1USS64O0)Dsj.. 4
45a if H122-HtlII3599;'HOURS*)US,3600)Dla. 3
46s If N122-"III)59.NMIHUTES')USiGO)0,ja. a
47. *SECONDS')Utsl)b
43. DiotCHil]jO))H112,DintC~t2l/D*I))Ht2I
49. 1)Hgslf (CHI2l-H[1fl/D1R))3Oj2)U,1f Int(R/2)#R/2jH92I1D)H9ZJ

5sI *INITIALIZE PLOT AREA%&
52o vort 'CLOCK'.'R'Sred 'CLOCK'.TS,4)
53. fxd 9jhdcpy Oupse 71Spclrlscl 9,10.S.S,7.125splt 9.0.1
54, pit 6,.75.Z5 p~t 10.4,.75%plt 14.4.Slplt O.Osplt Q.5/I6.lIpk% 10.4,5/19,2
55s for L-1.5 to 9 by 1.Ssplt L..7S.,plt L.0.2lnext Llesix 1.5,2,1
56. pit .55,9/16.111bl *Datasplt .5.5.7/16,1,lbi *Today'
57. pit .21.1/11.111lbi T%(l,2l&*-*&TS14.5l&,'-6
58s pit 1.85.7.5116,1,lbl *Proqrma~lplt 1 .61.1/I1.11,l 'Channel Pit'
59. pit 3.25,9/IS,1,lbl 'Dato File',pit 3.57.5.7/16.151to 'Na&me'

SOB pit 3.4.1/12.2sbi IF$&*'
G1s pit 4.89,9/16,11lbl *Paints'lpit 4.83.5.7/16.1ilbI 'Plotted'
62. pIt 4.95,1/11.,lbl str(F)6' 4
63s pit S.2.7.S/lS,1*lbl 'Frequency'.plt 6.15,1/11.1
64. fid Ell strCi/Ptle-6)61 Mz I
65. pit 7.6.9/16,1ilbil 'Measurenent'jplt 7.S.5.7/16,1,lbI 'Interval'
see pit 7.6.1/1111fxd SjlbI strCl)8' sacs
67. pit 9.29.9/1B,1,lbi 'Channel'splt 9.45,5.7/16,ltIW 'Name'

% 63. CIEEI)Rtsfer L'1 to 5-Int(Ien(R$)/2)S' *9R2)ROjnext L
69. pit 9.0S,1/11.llfzd OgIbi R81plt 10.4.1.375.1
70. pit 10.4.7.125,2&pit 1,7.125spit 1,I.375splt IS.4,1.37'5%flt 9

72o
73. 'LABIEL AXES'.
74a for L-V91)-(CV12l-VI1I)/M~C) to V(2l-C by Ciplt H[23;L.2.

* .75o pit NE2l-CH2-HII)/10O,L.2.nezt L
176g, for L'N(22-W4 to H1113141) by -WDgplt L.V[23,llpit L,V[23-C/7,21nezt L

77o csls .7 .,1;for L-VI23 to V(11 by -Cjplt NI-H2-~l/25LCl.
73s fud 2sibi steEL)
79# if L#VIl and LjVI2ljpIt Htt],LIiplt HI.H2-t2l0,,
89s next Lgesix 1.5.Z.1,90spIt I-(2H1)/,V1.C1
eta If J$I1E.E2"D::DC Volts')Iqs
BE. If.' JS(E.El.p'A 1 'AC Vlta')M
93. if JS(E.ElI"O','Ohms')MO
94s fzd OjIhI *Channel 'Istr(CIEJ)I' (19111W) 1jcsir .7,2.1

-. 95. for LMIIIl to H4121 by IlDSIf L'14111 or L'141211jmp 2
es, pit L.Vtl]*C/7.,plt L.Vtl3,2

85
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87. pit L- CHI 2)-MH(1 )150.VI I -. 35C,l ILiOgfor M-1 tolIt
89. If not (M-t or M-3 or M-5 or Mj-7 or M"6 ot N*10 or M-12)sjmp3
89. if 0-2764(300(flogto *PRINT'
90. 0-2679400)4
911 if not (M-4 ot M-6 or MN9 or N.1I0slap 3
92s if Q0?6?B400(0gqto *PRINT*
93. Q-259200030
94. if aot N-21 1op 3
95a if Q-Z50S600<0 1qto *PRINTO
96. 0-2419200)0k
971 next II
98. 'PRIfT.af D086400sfxd 0%IbI str(QI0)
99s if D-3600$fvd 0,Ibl str((0-864C01rt(018640O))/D)
100. if O-60jfxd CuIb! str(C0-3G0In1C0I3GC0))/D)
101m If 0-llfzd 011bi str(C0-60Int(0160))/O)
102, next Licsi l.5.2,Ililt )4[12.(HC2I-H1I2),4.2,V(12-..5C,l
103, if as--oooooooooo*,lim 2
104, 11,.21A-*&B13.4IV 281.2,8g.l*,51912N1 .
105. rread 1STSIZ&&I341 Tr*3,Tc.1,aI912N
106: IbI *

T
ime In *&USA* beginning I&MS

107.
* .106, 'PLOT DATA**
*109a rread 1,[.1)K.TS.Cjif TS<DI,)mp 0
- .10 for S;I to Eigreod I.Cjnext S

iiit O 1 ATCC.,cplt-. -A 1b *o;Icplt -. 67,.15
112. for LeKo1 to Ptsrrend 1.L.TI.Coif TS s1., 3
113s for S-1 to E&sread 1,C~nezt S
114, pit 'DATE'.C,2jnezt L

119. pevcl -3,.51b 9
117.en

119s 'OATC'a
119. 010ifor Nb1 to val(

T
SII,21)-l

.120s if M-1 or M-3 or N-5 or M-7 or N-9 or M-10 or M.12 1 0.2678400)Qljsp 3
*121. If M-4 or MN6 or M-9 or M-1112.2592000)(Isjim 2
*.122s if M-210-24192003,4

123. next
* *124 .Q*6400val(

T
St3.4I).3600val(TStS.61))g

125. rat 0-60vsi(TS17.93).voI(TSt9.10I)
a32235
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3.S Program: .PLCO5

I. 'SUBPROGRAM.P VOLTAGE DATA PLOT'.

1.

4. 3 1Ja:nuary 1I14. 1996 Updt. Decem.ber 20, 1980 '

!. '3 av s Rgerch Laboratory K Output Devices 7245 3

D.*ETERM4INE WHICH CHANNEL TO PLOT'.
10. If J>Cijin0 3
110 209 3sort 'he VOLTAGE OATA1'.wII be Obtained'
12, prt 'this Test.-Ssapc 31qto 'RETURN'
13. If 

1 
2jop 3 ,t RTR'VLAEPO''.........gp

14,2 gp 31 rt 'Hot Enough Oata6.oyet to does'VULTAGE CHANNEL'
15. prt 'Plot.';.pc 3 o*EUN

17. prt *Xeyin Special%,' function 'eospcsr fG to Increment*
3S. prt *f1 ta decrement-,- 2 to plot'Ispc 311YE
19. 'CYCLr',fxd 0,str(CZCI))U$,If CIEIlO,'* 0'.Us(2,2])U#
20. dsp 'Channel Huaber@*&U*I' [Z&C5(E)6'30
21. for L-0 to 2,11 flqLtcfq LljU.p 2L-2

*22, next Llsto 'CYCLIE'
23. 'WOalf E.Jlqto *CYCLE*
24. *f0'.E.1)Cjgt6 *CYCLE*
25. 'f1'.If E-1 qte *CYCLE*
26s *fl'.E-I)EIqto *CYCLE'
27. *12'.dsp 'Plot Channei.'&USSI I'SCSIEI
23,
29. 'CALCULATE UNITS FOR AXES',
35o rread I.5,R$,Rsfor S-1 to Cinread IRfnext £
31s 'DATE')H(13,R)VIII)Vt2l
321 for 1-2 to K-11Zorread IL.4.R%.R,0)V
33s read 1.L*4.R$.R~for S-1 to Eisread t,Rlnezt S
34. If R<VtIIR)VtlI
35. If R)Vt23,R)VIZI
36o next L.'OATE1)HI23
37& if HEZI-NHI)86r399,'OAYS'IUIB6400)0,)mp 4
38s If H9412-Htl1)3599'3sHOURS')UI,3600)D11a. 3
39s If 9421-H(12)59s'PIINUTES')US,60)Dla. 2
49. *SECOMOS')US1)S1
411 DintCN11I/D) )HIIIDint(Ht21/0-1))H(23

43'
44. 'INITIALIZE PLOT AREA'.
45. lid 0jhdcpy I1psc 70S10clrjgcl -7.125.0,10.10.5spit 0,6.1
46. pit -. 75.0,2gplt -. 75,10.4iplt 0,l0.4,Pit C.,%Plt -5/16.0;plt -5116,10.4
47s for L-1.5 to 9 by 1.5%plt -3/4.L.Itpt SL.2ttext LC2tZ 15219
48, pit -7.5/16,.67.11,ibl 'Ote'Splt -11,51liRS
49. pit -7.51,2.lslbI 'Proqrna'lit -1/26.1.82.1,!bi 'Channel Plots
51)e pit -9/16.3.4.lgIbl 'Data File'spit -5.5/16,3.6.15lbt *Home*
51& pit -1/16.3.52.1,1hZ Ff-
52. pit -9/16.5.05.IIbl. *PoIwtta'jpI -5.5116,5,lilbI 'Plotted'g
53s pit -1/16,S.1.1lxd @91b1 s~rC -

54, pit -7.5/16,6.4.11,Ihl 'Frequency',pII -1/16,6.35,1 *

55# lid 2,1hZ 2lrCl/FZ10-6)&' Mb '

56. pit -9/16,7.9,gbl 'Measuremeat'ipll -!5i16,11.111hA *Interval*
57. pit - 1/16,7.9.1,lxd Oilbi g tr( ) &. seat'
59o CSIE])ROlfor L-1 to 5-IntClenCRS)/2)g' *SRS)RSIgnext L
59. pit -9/16.9.25.111111 ' Channel'iplt -5.5/16,9.6.1,lbI 'Name'l
G6. pit -1/16,9.35.1,ibl R~jpit -1.375,10.4.1
G1. pit -7.125,10.4,21plt -7.125.11plt -1.375,1,plt -t.375.i0.4sflt 9
62@ gel V(23.1.23913V(13-.2391;3V(23.H(1-(g(2I-N(1)/9.4.N121.(H(21-9tlI)/94
63.
64, 'LABEL AXES'.
65. lor L-V(1I.(C Vt2I-VIII)/10)R) to Vt23-R by Rtplt 1.14(23.1
66. pit L.H[21-(Ht2J-Hrl/l0@,2snext L
67o for L'HE23-0 to 14111.0 by -DjpIt V121.L.1,plt V122-R/7.,21next L
68. wolz 1.2.,901for L-VI21 to VEII by -RipIt L-R/1@,Htli-(HE2l-H(1I)/21.1
69. lid 3,IbI strCL3

* I79s if LEVIII or LOV(23.pit L.H(IIIjpIt L.HI1I.(HE2l-H(II)/0.2
71s next LissIx 1.5,2.1,1B0%plt VCII.3.51R.MflI-(N(22-HEIJ)/12,1.
72. if JS(E.E]-'0','OC Volts')MS
73: :f JI(C*E3I AiAC Voits')M$
74~ f JI[EE3.'O',*Ohmg')NS

% ~ 75o fud Silbil 'Channel *6gtrCCEIII' ('&i,6a' 'josi 1,2,1.90
76. lot 1-94(13 to 923 by 051f L-Vt13 or L-VIZISja. t
77s pit VI113R/7,L.tjplt VtlI.L,2Zit V(1l-R12.4.L-(42)-HI1I)/100.1
73. L)Xjfor M4.1 to It
M9 if not (M-1 or M'3 or M-5 or M-7 or M'-8 or M-10 or M'12),jmp 3
06.11sI X-2764800<Ojqte 'PRINT'
91. X-26784003K
82. if not (M4-4 or M4'6 or M'S or M'Ijl~ae 3
83. If X-267S400(tsqto 'PRINT*
84. X-2592000)X
95. if not "-2,josg 3
96o If X-25115606(Ojqte *PRINT*
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97a X-2419200)X

4:11"~tT'.11 096400ifzd Oibi mir(XID)
90s if D-3C00,fvd 0.IbI str((X-8G401ftttX/eb4C))ID)
St. it D-G0,fzd COWb strC(X-3GO~antCX/36ZO))/D)
92. if O.1,fzd 0,IbI str((X-6s~i,,IX/6O))/D)

-95. Ibi *Tl.. Is *&US&* beqknni.q *&A$
96t

-'971 'PLOT DATA*#
98. treed 1.5.R$.Rifor S-1 to Eisreed I.Rn~rext S
99. p~t R.'DATC'.2;cplt -. '-15 9l*icplt -.67..15
100a for L-2 to Z
101. Preed 1,L-4.RS,Emfor S-I1. o sreud I.RY*jVsVjnext S
1021 p~t R. DATC'.2,next L.
103. pewcpilt -.33.-. 1511bl *a*
104. wtb *PRIHTER'.10.13,27,69
105. 'RETURN'tret
106.

-. 107. *DATC't
109.O)XforM*1to veICRS1l,23)-I

* 109.:fF' or .2 or ?1'5 or Ml'7 or Ml-8 or Ml-10 or M'12iX.2678400)Xjjmp 3
*1* 11. if M-4 or Fl6 or Ml-9 or ?-t1,X.259200JXsJeP 2
* .'Ila If M'-sX2419?Oa)3

-12s nexzt X
113. X*BS400vei (RS(3,4D.-300 e*(R515,SI))X
114a rat .ve(S,8~a(I91?
E13152
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0. 'SUBPROGRAP4. VOLTAGE DATA PLOT'.

3, 3 .. on...ry 14. 1980 2 Up~date; Decesper 20. 1980 us
S. 6 Havel Research Laboratory 8 Output Device. 1359
G . In Space Applications Branch 0 Select Code. 719 a.,

7.

go *DCTERMINE WHICH CHANNEL TO PLOT,9
10s if J>Os)ma 3
Il s1.ee 3%prt *Me VOLTAGE DAI'will be Obtained*
12. prt *this Test.'Ispc 3sqto *RE7URN'9
13. if K)2jp 3
14a 99c 3%prt 'Not Enough Deta*,*Yet to do,'*VOLTAGE CHAMNEL'
15. pet 'Plat.'sapi 3lqto *RETURN'
168 20C 31p'----------------------. VOLTAGE PLOT*.....................,sP42
17, art 'Kevin Special%*' Function Kcyt'jspc ;art 19t t. Increment'
Ms. prt 'It to decremewI'.*1Z to plat'Ispe 3%1)E
19. 'CYCLC'.fzd Osstr(CLEM)UIlif CIEICIB,' 0'&U112,23)Ul
20m dep 'Channel Nuewber.'&U$&I ['ACSIEI'I'
21. for L'0 to 211f flqLgcfq Ljap 21.92
221 next Ljqta 'CYCLE*
23. *f'Wef E'J19to 'CYCLE"
24. *f01.E.1)Ejqta *CYCLE'
25a *fl'oif E1 late 'CYCLE*
26. *fl'sE-i)Ejqte *CYCLE'
27m *fZ*.dsp *Plot Channals*&USO' IJCS(E24*l*

29. *CALCULATE UNITS FOR AXES'.
301 hdcpy Olpsc 719,pclr
31. tread 1.5.RS.Rjfor SI1 to Essread l.Rlnext S
32s 'DATE')HIIR)VCII)VKI
33. far L-2 to K-liZ
34. tread 1,L'4,RSRjfor S-1 to Elsremd l.Rlnext S
33. if R(V(iI;R)VIII
36. if R>V12]iR)V(21
371 next L,'DATE')H(23
39a If Ht21-H~I )1863991 'DAYS')US 8r.400)DImp 4
39s if H12I-H(l1)3599, *HOURS' )US s3600)Oilmis 3
40, If H121-NI21I>53% 'MINUTES*)US 1 60)DI lap 2
41@ *SECGMDS)Uls,)O
42. Dint HtI 2/0 HE 1] 1 Dint CHI23/DO1)H[23

44@
45, 'INITIALIZE PLOT AREA',
46s fzd 01sal *,I0.5,8,

7
.l2

5
jpit 8.0,1

47a pit S..
7
S,2spit 1S.4..751plt 10.4,01pit 0,0,plt 0.5/16,ltplt 10.4.5/16.2

48& for L-1.5 to 9 by 1.5)1i L..75,lgpIt L.@.21next Licsiz 1.5,2.1
49, pit .55,9/16,llibi 'Dote*.pit .5.5.7116,11l "Today
50. pit .21.1/111gbi l 12ssS34a-s~561
Si. pit 1.85.7.5/16.1,ilb 'Proqran' 1 plt 1.61.1/11.1libI *Channel Pit'
52. pit 3.2S,9116.1lb1 *Data Fila*,pit 3.57,5.7/16.lglbl 'Namma
53. pit 3.4.1/1l.1jIbI isea'7
54@ pit -1.88.9116.111 'Polnts'spit 4.83,5.7/16,1olbll 'Platted'
53. pit 4.95.1/i1.1,fzd Dslbl str(Z)G* !
56a pit 6.2.7.S/16,i11ibi 'Frequencyspit 6.15,1/11.1
57. fzd 2,lbi str(1/Pale-6)S' Mx 0
5s. pit 7.6.9/16.1,lbl 'Measuresent'spit 7.8,5.7/16,111bi 'Interval*
59, pit 7.S.i/tI,1,fzd @,lbl ste(136' sees
60. pit 9.29,9116.i,1bi 'Channei'gplt 9.4S,5.7/16,i;lbi *Name*
61t COCEIMrIfor L-1 to S-IntCIenCRS)/Z),' 'IRS)RSlnext L.
62. Olt 9.05.i/11.1;fzd Sulb) R~opit 10.4,1.375.1
63# pit 1S.4.7.125,21pit 1.7.125spit 1,1.37S~plt 11.4.1.3756fit 2

66a *LABEL AXES'.
67. for L'VI1l.(CV[2I-VtlI)/10)R) to VC21-R by Rlplt H1I.L.1
68. pit H[21-(HI2l-HCl3)I08.L.2jnext L
69c for L'Ht21 _ WD to HilI.IdD by -WOlpIt L.V(23,llplt L.Vt2l -R/7,21 next L.
74. csis .7,2,11for L'VIZI to Vill by -Rjplt HL1I-(H[2l-HIII)/12.5,L-R/l9.1
71. fxd 2%ibi st(
72s if LOV1II and L*V(23,pit NII),L.ijpIt HCII.(H(Z3-HIIM1/00.L.2
73. next Lscslz 1.5,2,1.90splt H(I-(H121-HtlZ)/tlVI*I3.1R.I
74. if JSIE.EI-'O','DC Volts')MG
73. if JS(E.EI''A~j*AC Volts*)MS
76. if J$[EEI7"O'sI'Ohms ')MS
771 fzd Olbi *Chann&1 '&strCCEEl)0 041al) '1 csix .7.2.1
79s for L'NCII to 11 by WOlif L'NCIJ or L'14121,jnp 2
79s pit L.VIII.R17,Igplt L.VI.2,
80# pit L-(142-HI I)/50,VtI]I-. 3SR, L)Xj for MN'to 12

91.~~ Ifnt(' or M-3 or M-5 or M-7 or M-8 or M'10 or M'12)ljap 3
82. If VIA76400<010 to, 'PRINT*
03. X-2678400331
94, if not (M'4 or M-6 or M'S or M-Misiap, 3
85# if V~2678409<0 late *PRINT*
06. X-25920081I
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87. if not ?M21 jap 3
8. At K-25056oD0~to 'PRINT*
89. X-2419200)%
go. nest of
St9. 'PR1HT*,Af D-664001tsd 811bi atr(X/O)

*92. If O-MODifud 011b) slr((X-8640Djnt(Xi8G400))/D)
93. If D-60%fzd 0%IbI sLr(CX-3G00Int(X/3GQG))/O)
941 if 01lzfd 0,IbI %tr(CX-GOjntCX/G0)I)/
95. next Licsis 1.S.2.1spiI (J(()Nl)/..().5.

97. IbI 'Time in *&USA* beqinninq *&r1SV
99.
99. 'PLOT DATA'.
100. rreud 1.5,RS.Rsfor S-1 to Essreed I.Ronext S
lots pit 'DATC*3R,lgeplt -. 33,-.15%lbl 1o~jcp~t -. 67..15
102. for L-2 to Z
103s rread I.L.4.RS.R~for S-1 to Easread 1*Rinext 6
104.s pit 'DATEU,R,2 1 nezt L
10s penicoli -33.-.15,IbI o*
106s *RETURN'sect
107s
108s 'DATV&
109s 0)Xsfor "-I1 to vol (Pl01,231)-I
110.e if M1*1 or M-3 or M1.5 or M1.7 or M1-8 or M-10 or P-2.X.267B400)XsI..t 3
Ills if M1-4 or P1-6 or Ml-9 or P-11.X'2592C00)Xgjimp 2
112. If MP1-X2419200)X
113. next N4
114s K8640va5C203.4).3600va1(R115,63))ZX
115s re X.60vo1(RSI7,S1)*vaI(RS(9,l01)

so25
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9*3 ro;rami: ALT35

0, PRDGOAMe ANALOG DATA MULIIPLOT'.

3, u Kevinw MilerU Fil:s MLT05
4. A Aqust 2. 1962t U Updat. August 2. 1982 *

S, .U Novel research Laboratory 0 Output Device. 7245 .
6, .. Spacea Apl cato n Bra:nc:he I S !ec .ode 705

Bas : . .....
9'GET FILE NAME AND PLOT :NTERVAL's

10, dsp 'Insert Soficopy Graphics Tape'Istp
11. 1db lidew 'PRIHTCR .706. PLOITER ,705.'CLOCKI.9
12. dim F1161.Dol6l,T,1143,ust71 *qI(402*Hr23,V(4,2],BsI12],Egt12I
13, die AM4 .AS14,31 .PS14. 13 , C(261 , CS1 25,10 3, JS253
14o die C.D.E.F,O. I. JK, L.M,.PQ,.X.Y.Z14)9
15o 'ltt")AS I I I j nd' All22, 1 3rd)AS(31, '4th')IAS [43

Ig. if Q-lodso FIO' does not exist*Iaeat 15O0ijinp -I
20. asqo F1.1.14rread 11GNZD,.
21s if N<3odsp *Hot Enough Date for Plot'istp
221.o L-1 to Jsread 1,CILl,CS(LI.,rSL.LijnextL
231 ent *Plot Date from. MM1OHHfMSS,B$
24. if flq13s*0000000000*186
25o if len(5I)(l01dsp 'Not in Proper Vru'g..ait 15oogjmsp -2
26. cat 'Plot Date togrn iVICDH~rMSS1 ES;
27. if flq13j'S999999999')E$

*29. if Ien%(ES)#Z~gdsp *Hot in Proper Form's-nit 1S00%jmp -2
29. for L-1 to 4
35. dsp 'Enter *&AS125' Channel to Piot*
31@ Be&t .A(L3SIf not flq13sjamp 3
32. if L<3i19p -2
33s L-1)Sjmao 5
34s if AILI(0 or AtIJ39ldsp *No Such Channel Humberjveait ISO0sjap -2
35s for l9*1 to J11f CIMN1SAILlinext Ngloop 2
36. M)A(LIgnezt L14)Bgjop 2
37s lid Osdip 'He Data Collected at Channel &str(AtL 1) .Iit 1500,.jmp -7
38. for L-1 to B-lsfor M-L.1 to Blif AtMI-A111j., 2
39. A(Ll)AsA(MI)AlL2.A)AM3
40,# next 141nezt L
41.
42a *CALCULATE UNITS FOR AXESS
43. rread 1.K-I)K.TS.Cjlf TS(B21jeop 0
44. K)Yj1)FjO)Hgfor L.1 to Sifor M-1 to AtLj-N,,Aread 1,Cgaezt N
45. 'TIME')H(1I2IC)IL. I )VCL,23jA(L])Hjnext L 4
46o for L'K.1 to Harread I,L,TS,Cjif T$>Etlmp 5
47. r-t)F%0)Hsfor N-I to Ssfor 0'1 to ACMI-Hasread l,Clnext 0

* -46. If C(VtCM.1JC)V(M,13
49, if C>V(Pq.21jC)V(M,23
50. A(NI)M~next 111nest L
51. rread 1.L-1)ZTSi'TIME')HE21
S2. if N(22NH112)86399% DAYS' US jeS400)0jjmp 4

4..53a if H(23-HEIIl3SD9,HOURS,)US 1ZS00)Djjp 3
'C.54. if H12]3N113)S5gIIINUTES')US;60)Oljmp 2
*5a. *SECOHDS')tJ8,1)0

Sr.6. DintCHtl2/D))HtllDintCHE2/.1)H2iHC21-N(11)N
57. for L-1 to Jgfor M-1 to 1ntC5-len(CS1LI3/2)

Se *58. L)C[lnxtMnx

St INITIALIZE PLOT AREA',
62o hdcpy 1sfxd 0ssl -

7
.I

2
5,O.O,lO.S,plt 0.9.1

63. pit -. 7 5 .0,21Plt -. 75,10.4spit 0,I0.4splt 0.61plt -S/16.01plt -5/16,10.4
64. for L-1.5 to 9 by 1.Ssplt -3/4.L.llpit *,L,2lnext Licsil 1.5,2.1,90
65. pit -7.5/16..67.1tIbI ODate'lpit -1/1S..5.11IbI TS
66. pit -7.5/16.22111bl *Proqrao.,plt -I/t6.I.62,11,ibl *Analoq Mult 1 pl 3 a
67. pIt -9116,3.4,1,lbil 'Data VI'e'splt -5..'/16.3.6,11bi *Nqae
68. pIt -1/16.3.52.11,Ibl F$
69. pit -9I16.5.OS.,lbl 'Points'splt -5.5/16,S.5 11a *Plottedo
70. p~t -1/16.5.1,11lbi str(V)
71. pit -7.S/16,6.4,lbol Frrequencyarlt -1/16,6.35.1

*72@ fxd 21IbI strCI/Pille-SW& MH*
*.73s pit -9/16.7.9,1,lbl 'Measurementosplt -5.5/16,8,1,lbI aInterval*

74s pit -I/16.7.9,2$fxd 8gIbi str(1l)0 secso
7So pit -9/16,9.3,lbl a Channeljplt -S.S116.9.4,11,lbl *Functions

-. 76. 'VC Voltage*)M0jif JSIA(1I,AtjI.A',A)MSI(1J
77. if JSZA1A(1AII-O.1 Ohws*)MIr1.13
78. pit -1/16.9.3,11;lbl MiapIt -1.375.10.4,1
79. pIt -7.125.10.4,2%plt -7.l25,Sspit -l.375.flsplt -i.375,10.41 flt 9
:0: H(21-10.414/C10. 4-8))R

We. 'LABEL AXES.e
84. for L'V(t,1I.CCVCI,23-V(1.11)/10)C) to VfI,2I-C by Cjplt L,H(231
051 pit L.H[2I-.104W/(10.4-8),2$nexI; L
86. for L'N(21-D to H113-0 by -Djplt Vt1.21,L.Ilplt V1I,ZI-C/7.L.21next L

J.-



SI?. for L-VtI.21 to Vt1.I) by -Cipit L-C/I0,H(l)-.4?Wi1d.4-8).I
06 # cats 1.2.1.90ifsd 3,1bi str(L)
OS. 9 i L#V(III end LOVI1.22sPit Lj411).Isolt L.II*-.I04W/C20.4-0),t
90. -eat LIcsix t.5.2.1.180%P1t I.)32HI-.5i(84S1
S1. fwd 0,ZbI PII121 *&CS((123S (ChannwI*&%tr(C1AtII3J&*)
92. for O*? to DICSIe 1.2,1.90

933. sel VlO.23.1.Z3913VlO.13-.2397.3VtO.23,0.C10.5HlZ)-.2R)/10.494, pitVO1.12WO1/C04S. plVO2.H1-(-)(048.
5.a for L-V(O.21 to VC0.13 by CV02'1.j/OC
96. pit -C1,CI(-.)/1.-),fo3,Il str(L)
97, pit *tJW01~1-)1pt L.Ht1l-wCO-1.104)/C10.4-0).2,next L
99. cats 1.S.2.1.180%pl VO1..C1(2W(-4)(S4S
99. fad 0,lbi PUGIV8 I&CSIA10)AI CChenneI6&str(CIA1OJJ)&')0jnext 0
100a cots 1.2.1.9010-1)0,for LNHIII to 14(21 by Dgi L-H(11 or L-M4(Z2,jp I
101 pit V(0.11*C/7,L.1,plt V(0.lI.L.Z
I02 p It VIo.lJ-C/2.4.L-.104141(I0.4-B)4,tL)0,for M-1 to12
103m if not C14-1 or M-3 or M-5 or M1-7 or 24-6 or M1.10 or M412)gmo, 3
104s If 0-2764800(Clqto *PRINTO
105. 01-267840016
206m if not CM44 of M-6 or M4-S or 2-111,1mm 3
107. If O-2678400<*gqt. *PRINT'
108s G-2592000)0
109s if not i4-2.am 3
110. if 0-2505600(Digto *PRINT*
Ills Q-2419200)2

11 f next 00000' Lcs12 1.5,2.90gplt V(O.12-.81C,H(13.(7.2-81W/(20.8-28).I

120. rreed 1,YTO.CI2I'*Tt34&

124. for 0-1 to Z r~ 1LT,

130s for M-1 to AlOlssread I.Cgnezt M
131. pit C,ITIMEC.21nezt L
132. colt -. M.-.1S,1bl PI(O1,next 0
133. mile *PRIMTER'.12.13.27,6S
134t end

16. ;TIE
137. OlQifor M-1 t v.ICT111.212-1
138. if M-1 or M4-3 or N-5 or M-7 or H-.6 or 24-10 or M-12S0.2679400)OGjosp 3
139. if M-41 or M-6 or M4-9 or MN111Q.2592000)011jmp 2
148s if 4.2,0.2419200)0 .

141. next NI
142s 0.-86400valCTS(3.41)*3600vo1(T$tS5 *0
143s rat QSviT1.I*oCS91

92



9.29 Program: mAL13

0. 'PROGRAM# ANALOG DATA MULTIPLOT DISPLAY*@

2:

4e U2 July 20. 1983 a Update. July 20. 2963 a.,

'17 U aa eerh Laboratory 6 Output Devices 7245 .
6. Sp0ce A :!!atons Branch USlc oe 1

7, ........su......a..sf..w..a...g.g..*

9. GCT I ILE NAME AND PLOT INTERVAL*@
I0 dso 'Insert Saftcopy Greahic. Tape'lstp
11s 1db Ildew *SCREEM'.7186.CLOCK-,g

*12. dim FS(63 00(63 TS( 141.US(7).Im*1401 .H(23VW4,23,8811123 ES112)
13. dim A(41,A$14.33 .P114,] .C126).CS125.101,111(251

17. *')slnt *Enter Date rile mame,,rslif flql3ljap a
*II n 9 sqo F6.1.1.0
* 19. If 0lidsp rs does not E212t*,.nait 15001imp -ft
.F-201 asqn l~t.llrread 1lGHZO,.
*21. If N(3,dso "Mot Enouqh Data for Ptot'isto

221 for L-1 to Jssreod l.CIL2.CS(L2.J1(L.Lhrnext L
*23. eat *Plot Data from. M14DDH~lltfSS*.B$

24. if fIq13j*0OOO0O0)9S
25. If len(BS)<(lsp *Mot in Proper Vorae,...ait 15OOgjap -ft
26o cat *Plot Data ta. M?1.DOHHMMSS.E6
27. if fl3,59e9S999'99)E6
29. If lenCES)'10odsp *Mot io Proper Foram,,,ait 15O01iap -t
29. for L-1 to 4
30. dsp *Enter 'SASILIV Channel to Plot*
31. ant **.A(L1,if not f~q13j~mp 3
32. If L<3j lap -2
33. L-t)Sljmo 5
34. if A(L2(0 or AILJ)391dip 'No Such Channel Munbers.ait 1500;)..p -2
35. for M-1 to Jjxf CEMISAtL)Inext Milop ft
36s M)A[Lllnext Lj4)9glao ft
37, fid Oldsp 'No Data Collected at Channel strA(L3)),..ait 15001jmp -7
39& for L-1 ta 8-lofor II'L*1 to Osif ALN)-A(LI~jao 2t

*3931 ACLI)AgA(MI)AILIA)A(M1
*40a next MyneuI L

41s
42a 'CALCULATE UNITS FOR AXESt

'4431 tread l.K*l)K.T&.Coif Tt(BSljap I
44s K))V)N)Hfor L-1 to Otfor M-1 to.A(L1-Hjsread I.CjneuI M
45. 'TIM')N13 C)VrL, 1 l)V(L.21 IAtLl)Nj next L
46. for L-Kot to Itrreod iLT*.Csif Tl>E$;)ap S
47, F.1)Fg01Njfor N-1 to Ssfor 0-1 to ALMI-Hisread 1,Clnext 0
40. If C(V(M~lIC)VIM.13
49o If C>V(PqftIC)VCM,21
30. AIM3)H~next Mjnext L
5I0 tread 1,L-t)Z.T6%'TIME)4(23
52s. If H123-H(12)86399s'DAYS*)U.86400)D31ap 4
53. If HNC21 -"(1]>3599% NOURS')US13600301 lop 3
54# if H(23-HIli>59,*MINUTES)US,60)Ogjas It
55, 'SECONDS')USS1)b
56o DintCHIII/D))NtlJ.Dint(H41/Dal))H(2],N(2)-HiII)M
57@ for L-1 to Jifor M-I to intCS-lenCCSLI)/t)
5sO I I&CS(L])CSLinext Mnext L

see
61s *INITIALIZE PLOT AREA's
62s fid 0,hdcpy Olpse 719%pclrlsel Ol0.S.0,

7
.1251Pll 0,11,1

63. pit 0,.75.ftgplt 10.4..751plt 10.4.01plt 0.0spIt @,5i16.11pit 10.4.5/16.2
64. for L-1.5 to 9 by 1.51plt L..75.lsplt L*0,21nezt Licist 1.5,.1
65. plit .55.9/16.llbl ODateligelt .5.5.7/16.,1bi 'Today'
66. pit .Z1.1/1t1,lbtl TSI1,ZI&-'6TS(4.51a'-80*
67# pit 1.85,7.5/16,11lbl 'Prograa~lplt 1.61,1/21.1,lbl " fMultiplol
68, pit 3.25,9116.,lbl *Data Filellplt 3.57.5.7/16,1%1bl 'Mama*
69s pit 3.4.1/11.lgIbi FSO*
79e pit 4.8S.9/16.1,lbl 'Points~jplt 4.83.5.7/16.11,I *Plotted*
71. pit 4.953.1X11,1tt str(V)&1
72v pIt 6.Z.7.5/16,11tbl 'Frequencylpt .511.
73. fid 2gtbi str(1/Pule-6)I* M1z4I

73.e pit 7.6,1/11.1 1 fird S$lbl strCl)A' sees.
76, pIt S.18.9116.lolbl *Channel'splt 9.18.5.7/16.1,ibl *Function'
77..*DC Voltaqe')N~lgif JSIA(11.At1I2-*A'1 A')M113l
78. If J~tA(1J.AIll22'0"s' Ohmas)NS
79# pIt 9.1.1/16.,lbl M~iplt 10.4,1.375.t
80s pit 10.4.1.375,1,pit 10.4,7.125,21plt 9,7.t5sjplt P,1.375
Ole pit 10.4,1.3751H121-10.4W/(10.4-8))R

-. *82, scl R,C10.SHE2l-.1R)/1O.4,1.2393V1,1J-.23913Vt1.2).Vtl.Z2
89
984. 'LABEL AXES.s
95. for- L.VI1.12.(CVtl.22-VI1.12)/10)C) to Vtl,21-C by Cipit H(21,L,l
86. pit H[21-.104W/(l0.4-B),L.2snexl L
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10 87~a. for L-04(22- to 14111- by -Ospit L.VtUl.$.,pit L.V(S .21-C/7.2inext L
SO. 1.. totl22 VII.X2 by -Csoll '1.8i1.-~LC1,
85, ca .2.1.01fad ZolbI str(L)
SC. if LOVII.13 and L4DVII.22,olt HIII.L.ltolt HIS.l~hJl.4S..
SI. ,ext Licsis 1.5,2.l.90spli Hit )-.G1,W/C.4-B) V(1l .73. ?C,l
92. f ad Oibi ' *sP1IJS* lacs(AtlI (Ch4"neI*&s%r(CcA(I)W)
93. ::r 0-2 to Sicsis t.2.1.0
94. 1c R.OSI(2.ft.4.29V1.-.31VOZV.1

96. (or L.VfO.21 to V10.1) by .C(VIO,21-VIO.11)/2D0
97. DIl 41-I-3)C0.-)LC2..z 2$lbI strCL)
99. pit sIRWO1/2049.. pit NilI-W(O-I. 204)/(10.4-0) L.2snest L
99. csi. ... I9,l Hil-W(O-..33)/C10.4-8).VIO.12.3.2C.1
100. fsd QIbi * 'SPSI(018 *&C0A10324 (ChenneJ*Astr(CtAIO11)&8) *1next 0
lots cils I..1.01O-1)Olfor L4(11 to H(21 by Osif L.N(11 or L4'tt2lR0p 2
102. pit L.V(O.12.C/7.tjpli L.V(O.1I,2
103. pIt L-.184W1(10.4-9).V!O.12-C/2.4.IIL)Osfor M-1 to It
104. If not (M-1 or 14.3 or M-5 or M-.7 or M18 or M-10 or I4.12)slmp 3
105. If 0-2764600<Olqta *PRINTO
1061 0-2r*71400)9

109v If 0-2678400<Osqio 'PRINT$
lo9. 0-259200)a

10Ifnet N-4m
Il.if 032600<osqd *PRI T*C-S0Ii0B40)D

112. G-241900)0Oli.t(O30at(160)D

11sif Olmgfxd 0,1hZ str(CQ-G0Int(Q/60))IO)
11.next Licsis 1.5.Z.1.0 1plt H(I3..46(7.2-9)W/(20.8-?9).V(O.I)-.SlC.I
11.if s.*0000000000*jam 2

121. rreod 1.5.TITSt1.21&V-'6TS[3,4Ii ss56a II7.2.&,9 JN
122. ibI 'Time to. &USV teginninq vnW1S
123.
124m 'PLOT OAT~A'
125. for 0-1 to a
126s scl R,CIO.SHr23-.1m)/10.4.1.23913Vlo.12-.23913V[0,22.Vbo,23
127s rreod 1,Y,19,C
129. for M-1 to A(Olssreed I.C~next N
129. pit 'TIME.,C.Ilcplt -.15,-.33,IbI PS(OJspIt 'TIME(.C.1
130. for L-Y.1 to Z~rread 1,L.TS.C
131s for M-.1 to ACOIssread I,Cinext M
132. pit 'TIME*,C,21next L
133. cput -. 15,-.33%Ibl PS(01;next 0
134. end
135a
136a *T1ME'
137. 0)Qlfor M-1I to vsI(T~tl.Z1)-1
138s if M-1 or M1-3 or 14-5 or M4-7 or M-8 or M-10 or M-12,Q.26784C010,jm 3
139. if M1*4 or M-6 or M4-9 or MP11I1sQ2592000)(11Imp 2

* 140. If 1-ZgQ.241S200)S
-. .141. next X

142, Q*B6400valCTI(3,41)*3600va)CTSIS.61))S
143. rat QSGvalCTSl7.S1).volCTS19,10J)

- - s15316
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t*PROGRAM. ANALO0G DATA STACK PLOT'.

3. In Kevin miller a riia, STKOSa.
4o Is Auqugt So 190S 8 Uodete. Auqumi S. 190n *
So U5 Haolla Research LaboratorV a Outputl Device# 724S .0Go 'I Space Applications Breach a Stlect Cod.. 70S a

9. *GET FILE NAME AND PLOT INTERVAL*,
10. dso *Insert Softcopy Graphics ?ape*lsto
lie 1db lidev *PRINTER'.7O6.*PLOT1CRt*,705,*CLoCg.O
12. dim P1162 .DISI.TII 14).UsC7I M%1I401 .1tZI.Vtq.21.8111121 .ES1IZI13. dim A142 .A$I4,3I,CI2SI.C0(25:1lI ZS)
14. dl.e C.O.C.r.Gi.J.K.L.N.N.P,0.X.Y.Zs4)I
13. *at')AS(13 s 2nd')A1123, 3rd')AS(32 , 4th*)Ag(a1
is. -rogent *Cnter Date rile meosorBjAf fiqj3simp 9

28. If Qa-lodsp rsol does not exst'j,oiat 1500g,)0 -t

2?. It ?1<3odsp 'No t E nouqh Date for Plat,,itp
21. or I DoJireod 1.CfL2.C9ILIJ0IL.LIneut L.22. got 'Plo 0.t fram WIDwlMs8

23a if f]9131*00000O)as
24o If ienCSS)(10odsp 'Not in Proper Fori'looit 150011*0 -2
23. tatm 'Plot Oato too PIZ9DHOHMSSCg$

27. It len(ES)S10,dsp metS In Proper roro~lweii 150l0,jmp -2
28. far L-1 to 4
23o dap 'Enter *IA~fLIV Channel to P1.gtO
36: T"m ';.A(LlIf not flql3slno 3
31. If L ( 0-P -it
32: L-1)Bsjop S
33. if A[I)( or AEL3)391dso *11a Such Channel I"umberjwait I301)as -2
34o for M-1 to J.if CCNIDA(LI31mezi Mimp 2
35: MlArL1,,.et L&4)gtjap 2
36. fad Cids. 'He Data Collected at Channel *&trCAfLI),waat 25O0sjamp -737. for L-1 to D-41,for 1 -L.1 to Self AINJ)AI(LIjjp £
38. A9LI)A,A(MI)AfL2,jAAIN
33. naxt Npnwst L
44s
41. *CALCULATE UNITS FOR AXES',
42. tread 1.K.1)K.T*,CsAf TS(<81lao I43. K)Ysl)rgD)Hsfor LI1 to Blfor N-1 to AthJN,.%read I.Conext N1

45o for L-902 to Nirread I.L.TS.Clif TS)EIsjap 546. F.1)FsO)Hsfo. N-1 to 8,for 0-1 to ALNI-Misread 2,Csnezt 0
47 If CCVIN.,llC)vIM.11
48.: if C>VM,21jC)V(M,23
49 AENIHnet :,,st L

St: if N(Z1-H1i]SG399,*DAYS*)UtS,4ggI0tjop 4
St. if NC22-N(12x33ss,*HOURS*)Ua,1iaOh)oslj 353. it N123-14112>59 1MINUTES1)US,61)Ojup 2
34a *SECOOIUSII). -
55. DiatCN[1i/D)NIIlDint(gIj'D1)HEC CZt H..12,M
Sign far L-1 to Jsfor M-1 to IutC5-len(CC$tLIl).
57. a *6C9(LJ)CSSLIsneut Minext L.
58.
68, 'INITIAL.IZE PLOT AREA's
61: hdcow lipse 705%fzd OGsc -7.123,O.,1Sl.5,PI1 08,16S. pit -.75.0.2spt -.

7
5.1S.

4
%pit SI0.4spit 0,0spit -5116Opi-314.

63. for L-1.5 to 9 by I.5SpIt -3/4,LIgplt *.L.2,next Ljcsi 1.3,2,1.90.64. :1t -7.SIISB..67.1,lbi 'Vate*;plS-/t.S,, TO
65. pt -7.3fl6,2.1,1bl *Proqroom'pit -I/t6.1.6.1,lbi *Analoq Stock Plot'66: pit -9116.3.4,11li 'Onto Fi1e'spit -5.5/16.3.6,11lbI ."Oam*
67. pit -1/16,3.52,1&lh1 FO
Ste pit -9116S.:S,1lb1 *InasujpI1 -S.5/tS..11Ibi *Plotted*
69o pit -1116 5 l.1,lbI strCF)
71. pit -7.S/i6.S.4.lIzb1 rrequevncy*jpi& -1/16.6.35.2
71o fad 2,Ibi strCl/Plal-6SW MaJ72. pit -9/16.7.9,Iglhi 'Mesuraenit -3.Sl16.9,1g~b1 "latervai'
73. pit -1/16.7.9.tsfzd foibl slrC1)a sacs*
74o pit -9/1S.9.3.l91iI * Chonneipilt -S.5/16.9.4,111 *Functioa*75, *OC Voltaqea)NsifJt13A1l'a.)psj)
7S. if JU(AII).At(1,.Oi,. Oh.*)ns1,
771 P t -1116,9.3.lllbl Ntsplt -1.373.10.4.1
78 1f 002,juP 4
79. Pit -

4
.125,16.4,2,pit 4.125.,ipit -1.

3
73.11plt -1.375.16.4

off It -
4
.375,11.4.1 spit -7.15.16.4.2 spit -7.125,1.plt -4.375.1

Ole pit -4.375.16.4
92: if 963slop 5
93. pit 3.2SI.4,2$pit -

3
.12S.1,pit -l.

3
75,1,pilt -1.375.16.4

Sib 3i -375:1S.4.tgpit -5.125,IS.4.21piS -5.1251silt -3.375.195: Ppit 3.7.U4pl-5.373.10.4*,lpl - 7
.

1 2
5.10. 4

. 2
gplt -7.125,10. 1i 5.37S.2opIt -5.37S.19.4
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07, at 90 4
,1.9 S

as$ pit -2.625.10.4.2101t -2.625.1sp~t -1.375110ot -1.375.10.4
9, pit -2.87S,10.4.1 pit -4. 125,10. 4.2,pit -4* 125.11it -2.875.1
S0. pit -l.875,1S.41ait -4.375.1O.4.2pi s 56.042pit -5.625.1
91 & pit -4.37S.1,Pit -

4
.3

7
5.30.

4
opi -5.B75.1O.4.11pit -7.125.10.4,2

*92. pit -7.125.lspit -5.875.1spit -5.875.10.4
93.
94a 'LAEL AXES AND PLOT DATA"@
95. for 0-t to 9,N121-I0.4h1/9.4)S
96. VIO.1-(VIO.2I-VtO.i))(i.375CO-i)CSCALE'CB). .25))/VSCALECCI)E
97, seA87 cli.If0i)SAC8 RS.2.H2.I2i.
99s for L-14111.0 to 1422-0 by S
9., pit VO.1 I-( CVIO.21-V(O.l 1)/ TIC'(D)1)C)/4.L.laspit VIO.11,L.2inest L.

100s for L-VIO.13C to VtO.23*ie-G-C by C
*101. pit L.H412).Igpit L.H12J-.I04W/5.4,2incxS L.

182. for 1-14121-0 to 24(13.0 by -0
103. pit V1O.23,L.IgpIt VrO.21-C/4.L.zsnext L.
104s for L-V10.21 to VIO.13-1.6 by -C
105. pit L-C18.H(12-.42W/9.4.1cIz t.2.1.S309fxd 3,Ibi strCL)
106. if L#VIO.l2 and LO.21%Plt LNgll.lit LHEIII..104W/9.4.2
117a net LIC212 1.5.2.1.180
1 08s pit VIOp,1I C1-. 75/ SCALE*(8)) (VID,23 V(0.13)/2.4t 1 J.55-/9. 4.1
109. IbI CS[A(131orread 1.Y.TO.S
110. for Mi-1 to MAIssread i.S,,.ext M
1118 pit S.'TIMEC.2,cpIt -. *.1 Gbi'~it S. TIME'.1
112s for L-Y*1 to Zirread I.L.Tg.S
113. for M-1 to A(02,sreed I.Ssnczt N6
114. pit S.'TIMC.2inesst L

1le. n.ext OICSi: 1,.99
* .117# set 7. 125.0.H(23-10.4W/9.4, (10.52(22-.ICI22-10. 4W/9.4))l0.4

118. for 1-14111 to H22 by 01pit I.I25.L-.10414/9.4.,L)0
119. for M-1 to 12
Me0 if n.ot (M-1 or M-3 or M.5 or Ml-7 or M-8 or 14-10 or M-12),jmp 3

121: if 0-2764800(Dgto 'PRINTO

123. if not (M-4 or M4-6 or M4-9 or 11ta3
124t If O-2678400ota *PRINT"
125e 0-2592000)6
12e if not M-2ijmp 3

*.1271 if Q-2505600(0s91o 'PRINTO
128m G-241920014
129. next N
130# 'PRINT'sLf 0-86400#fzd D;ibl str(Q/0)
131. if D.3600sfid l~bi str((G-86400Int(Q/86400))/O)
132a if D-0@fzd 0,IbI str((0-3600int(013G00))/0)
133v if D1.jfxd 0,Olitagl ~ n(QS))9
134. next LjcsIx 1.5,2,1.90gpit B875,H(111..3Z9787Mel
1356 if at-*,0000000000..ju. 2

137. rread t.5.T,TjTII.2I6a-aT913,41a'Jt.65.OS(.2.&TL,
136. Ibi 'Timm is '&USA* beginning i&MSiqvthbPRIMTEU',12,13.27.GS
135. and

ii''-146v
141# 'TIIE~e
142o 0)0%for M-1 to vaiCTSZI,21)-1
143. if M-1 or M4-3 or M4-5 or 1-7 or M4.8 or M-10 or M-12jQ.2679400)Qqjwp 3
144a if M-4 or M-6 or M4.9 or M-1110.2592000)0%jnp 2
145. If 1-2,Q.2419200116
146. seat H
147a Q.SS400vei(TI(3,412'3CoOOvaiCTS(5,62fl6
140. rat Q.G0vaiCTS17,81)#vmiCTS(9.l03)

4 149a
15!: ;SCALE;.
is1 if p12,:rot 2.75
152. if p13,1rat 1.75
153. If pl-41ret 1.25
154.
155. *TC~
156. If p1-2grat 10
157. If p1:3:rot 6
153 if P1-4 r t 4
M8544
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Is 'PROGPAMI ANALOGD DATA STACK DISPLAY'.
1.

3: :: Kevj" Miller Trip Carter a File. 57KIS
4. U Jul 21. 1383 8 Update. July 21. 1983 .
So 'N Ha",I Research Laboratory a Output Devices 724S .1
G. Space Applications Branch a Select Codes 716 0.8

g. *'ET FILE NAME AND PLOT INTERVAL'.
* '10. duo *Insert Softcopy Graphics Iaspellitp

It . 1 db 1sdav *PRINICR.1706.*PLOTICR .70C5,CLOCK'.9
12. die FOIST .D0163.T11141,U1171,i11403 .121,V14,21.BSI 121,E11122
13. die A141,ASI4,31.C1261.CSI2S.l01,jS(251
14. die C.0,E.F.O.1.J.K.L.M.N.P.Q.X.Y.Z,4)K
ISo *1,t*)ASII,2ld*)ASIZJ,:lrd*)AI3Iith')AIC4Ip1 6.s *)rt,at 'Enter Data File Naael.fSili flql3gjaP 9

1.a-sqe S1..
is. IfSIdsp r14" does not eulst,-alt 1500,jp -2
Ill sq 2o Sr.1.1sread 11GNlD..
29. If M(31dsp *Mot Enough Data for Plotwlstp
21.s for L-1 to Jgsread I,C1LI.CSIL3.J$I1L.L),next L.
22. eamf *P1ol Deg. from. 1DNMS'

23 if f~1.00 000000)8SDMHMS"0
24. If Ien(BS)(1@,dsg *"NtInL Proper rare'sitt i5o@sjaes -2
25. an& *Plot Date to. IJIMDDHHtiSSUE
2S. Iffll, 9399 )C
27. If le ftCS)0lSjdgp *Mot tm Proper roralsosit i500ceop -a

30 am&t "".Acji noL ~ Ijm
readI 1.Kt).TSCI -SS3ja

34o 1FOfI~o fo M 1 to SpforM#tLj~x Mi toAI-irad1Cnz
* ~ ~ ~ ~ 5 'TtrIC')Het IC)IlVLZIAL)Wnz S.

361 fzd 1-KI 'o Datreadlece atT.CI TChnI*92r(Ain ~ we S50 p-
46. for1,Ifo ' to UorM f# o 0-1 t AI-M,.readlm se 8

43o AextMI)next LgcSS

42. rread 1,L-1)Z.T9gs TC)H(21

43s foe i to JHsfor -I to IntC5 -1 toCSILI-11sea ICiex

47s * *SILI)CflLt nxt L~ez
58.rea D I,La-1aO.S341'TIME 1.61)I,4

56t for L11. to 9io b-1 .St ntSL..75,111 L 6.2nz uit ..

6 4. Pit .- 5 . 1 s6 1 i 16. ata'5 p lt 1 . 4..0 1 it . lbI t 'Today' 1 .4 5 / 6 .

65. Pit .21.1/11.i11lbl T$[II21-*6TS14,536--8 -
66: p~t 1.85.7.5/16.IIbil *Proqran'spit 1.61,1/11.1,lbil * Stackplote
S7. pI 3.25,9116.1gibi onto rliaolpit 3.57.5.7116.1plbi *Mana*
se. pit 3.52.1/11.1glbI ;$ a s
69. pit 4.89,9/16,1bl 'PoInts',li 4.93,5.7/16.1ilbi 'Plotted*

7t. pI ro-2.7.5/16,1g:bi rreue:ny'aplt 6.15.1/11.1> '

72. e id 21hZ str(1IPVIa-6)i 4" 12* a.

74 pIt 7.6,1/11.1sfzd *jlb1 s~r(I)60 sees
75 I 9.18,9l1S.1,lbi 'Charnnei'spit 9.10.5.7/16.Iolbol *FundSi..'
76. OC Volteqe')I4SIf J(I3A1i''~'iS1
77s If JSAl.II)Os Ohmaa)MS
79. pit 9- .1/26,1slbl Mtspit 16.4.1.375.1
79: if e'~u

p-i 8. pIt 1S.4,4.125,2splt 1,4.125splt 1.1.37?S1plt 10.4.1.375
S.pi 1.4.4.375.1,plt 1@.4.7.1ZS.2gplt 1,7.12Splt 1.4.3n5

*82. pite 16.4.4.375
3. ,f 0 3,l.. S
84: pit 1::4 3.125.2opit 1.3.12S..lt 1.1.3

7
5%Plt 1641.7

85 pit 1@.4.3.375.11plt IS.4,5.125.ZspIt 1.5.125splt 1.3.375
89t pit 10.4.3.375splt I0.4.5.37

5
,.lilt I0.4.7.1Z5.2jplt 1.7.125

97
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4% 7. bit 1.5.375a11~ 18.4.5.37S
8S. 4f 804gjeo

96. Olt 10.4.2.875.,plt l0.4.4.125.2&Plt 1.4.1251pl 1.2.875
S1e pit 10.4.2.B75spit 10.4.4.375.1 spit 10.4.5.GZ5.2oplt 1.5.625
92. pit 1.4.35splt 10.4.4.375s,11 10.4.5.e75,1,pil 10.4.7.125.2
93. *It 1.7.1251pit 1.5.87Slplt 13.4.5.9375
94.
9S. *LABEL AXES AND PLOT DA78,a
96. fee 0-1 to BsHZI3-I0.4W/9.4t5
9 V1o.1 )- (Vt0.2)-V10.I11)(1. 375- (0-1) (*SCALE 1 ()-..25)) /SCALE' (13)

98s eel S. (10. 5Ht 2)-. IS)/ 10. 4,R,.ft7. 3 25(VI0.2) -vgO. IJ)SCLE 1 ()
5'99. for L-HtII*0 to )4121-D by 0

100. pit L.VIO.11.((V(O.22-V[O.11)V*TICCB))C)/4.1,plt L.V(0.11.2pnext L
101s for L.VIOlJ.C to V(O.23*Ie-6-C by C

*1021 pl1 N(21.L.1,plt Ht2)-.I04W/S.L.2inezt L
103m foe L-MI21-0 to HKII.D by -0
104, pIt L.V10.ZI,11olt L.VIO.2)-C/4,2 Inext L,
105. for L-VtO.23 t. V(O,13-1le6 by -C
106. pIt I31-.68IdI.4,L-C/S,1jcslv 1.2.1.Cofxd 2sl str(L)
107s if LDVCO.13 and LOVIO.221%pt NlI)L.ljplt H(1)..1041419.4.L.2
19. next Licsi15..19
109. pit NIII-.85W/9. 4.VrO.1).Cl-.75/'SCALC (9)) (VIO,Z)-V(O,11)/,.I
119. Rbl CSIA1031#rread I.YTI,S
lite for M-I. to AIO1ssread 1,Sinext N
112. p11 'TIPES,1scplt -. 15.-.3,IbI *o*gpit -TIME,S.l
113# for L-VoI to 'Z1eread I.L.TS.$
114. for M-1 to A1Olmmreod 1,Str-extN
115a pit 'TINV.,S,21nex L

117. next OgesIg 1,2.1,0
119. scl 14121-10. 'W/g. 4. (10.5123-.l1C142)-10. 41/9.4))/10.4.0.7. 125
119. for L-14113 to H4(21 by Ospit L-.17719.4,1.125.111.34
120. for M-1 to 12
121. if not (M-1 or M-3 or M-.5 or M-7 or MIS or M-10 or N-12),jump 3
122. if Q-2764800(01Rto *PRINT*
123. 0-2678400)9

*124. if not (M-4 or M-6 or M-9 or P911)sJup 3
12S. if 0-2S78400<6g9to *PRINT"
126. 2-259200)6
127. if not M4211mep 3
129v if 0-2505600<0sgto *PRINTO
129s Q-24192000
130. next II
131m 'PRINT'sif D-86400,fxd 011bl str(Q/03
132. if D.300,fid 0,lbI str((Q-864001nt(Q/86400))/O)
133. if D-SO~fzd Ogibi l (G301nC160)S

*134s If D-Isfxd ilbl str((O-60IntCQSO))fl)
*135. next Lacal: 1.5,2.1.Dgplt H[11..2378M..875.1

1366 If SS-O0000000co0,jam 2 .
137. BSf1.236-.9l8(3.414" LssS61a,7aa*ao913I j P2
138a rread I,.TST*[I,2141-*&113.431 *TC5.62t.3TU17.8a, *ITSCS.101)NO
139. IbI 'Time is *&US&' beqlnnnq *&MSG*

-' 140. en

142a *TIE*
143. 03Qsfor N-I to voICTS(l.23)-t -

a,144. if M-1 or M-3 or MN5 or M-7 or MS8 or N-10 or M.125 Q.26784009 1jop 3
145. if W-4 or MN6 or N'S or MN.11,25920002lijp 2
146a if M-2,0*24192090
147, next Nf
148. Q.8&400vaICTO(3,43)3600va1CTS(S,GI))0I
149. rat Q46S0,alCT$(7,82)*vuI(TS19,1S3)

151. ScmZLv
132. if p12,1rat 2.75

1353. sif p1l'3%ral 1.75154. if pl-41rat 1.25

1SSm ITIV9
157t if pi-2gret 10
1515s uif pl*3trel S
159. If p1.45ral 4

'p98
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;1. ;F U1 41- - . . -

-- 44

*3. on to-%* Miller a iile. oulis a.
4. *u e.a..ry 14. 1980 a Updates December 2@. 1980 NO:
5: Meal PIesr.rch Laboratory 11 Output Devica. 98*5 6.1

*~1 : S. U pce A a Ictln. r:anch P:eetCoe S5

*.9. dim ritsi.DlJI61.n140I.G.M.I.
lot **)rstent *Enter onto rise meme.*,rilif flq13,jmp I
Its1 esqn rs.1,i.a
12a If 0-1,dso r6&* does niot exist,'.Iwet 1

5
0111J00 -1

* ~~13. asqo F9..1,rread 11GHlO,.go 3
- *14o (ad 2,------------------.)MSsprt Mts.OGte Ti. me me,.~9

1s fad Osprt 'Total Number of*.PoinIs*.Colectedj".P
26# fad Osprt MS,*Time nrv.t.euMaemf.
17s pet 'in secu.l.N.WO6t, *05121-01.48AB(.i
19s fIt Gsprt *SlqnsZ Periods'.P.PNS
19o fad Qgprt *Voltaqe Channels1.Somp~ld.JM~i~p6 3
20. CPAi

* .12729

-'U;U

4. *4 Janouary 14. 190 8 Updates December 20. 1980 a'.
5, *9 haumi Research Laboratory 2 Output Devices 9825 U'.
Go *0 Sip.ce Applications Branch n Select Codes 2 '

9. lid 20.................. )t$,PrI Mlt.*Gste 11. m'uec.*
10a fad Citirt 'Total Number of.PoInts to be.Colectedo*,N
Ile fad Dsprt NMS*Time lftrvl.Bet.ec*t.*MessurementUI
128 pet Iin ca..SDt. *OII'D(.)ID56lM
13o III Gsprt *SqnmI Perhods'.P.M*.,Points Collected*
Is4e fad Osprt *so rar.,,K-1.ms.*voltaqe ChanneIs%Smpledo",JMSjapc 3

A.-. 99



P.. rovra,": C 3

as *PROGI&AMN VOLTAGE DATA LIST'.

21
3
. 11 Kevin Miller a rtie. SCA06 a.,
4. 8 Janu.ary 14. 1986 8 Updates DeCember 21, 2980 GeV
So on NovelJ Fesesech Laboratory 0 Outpu.t Devices 7245 a.@
ED. 30 Space A00lication. Branch a select Codes 706 8.8

S . . GET FILE NAME AND LIST INTERVAL'.

I!. ifb J*Onse 3,Prt .. VOLahic DTpollbtaie hsTstmp

13# frsenT)I~ Ht 'EtrDt ile ProperiFm vilsi5sJ -e

2go fat L.1 t 4 ra 5zLSL,1Ijnx

29. fat'st eto ne's MDHMS'
20s fat 000f9.3 0I.a

25@8 fat 3,cl4.z

31. fat 9,&S.s~

32.
33a 'ADDITIONAL COLUMNS'.
34. C)Asent *How Many Additional Columns ?*.A
35. if A>15pdsp 'Too Pmany'ivait ISO0gqte -1
36. If A<.Ojqta 'PRINT 8028

*-37. cut *Print Present Channel Names ?*,Rt
38. if cap(R~tl,12)#*Y*Iqto -S
39a find 51pet I* .' Channel Names'.' *,for X1 to1 Jif CIX2(j0,gtq '2
40s pet str(CIXj)Al) *9CS(X)jqta #2
41s prt * *6s1tr(CIX3)A") *&CS(XI
42. next X~prt i*
43. for Let to Agfzd Oldsp 'Mane of Add-*% Column' istr(L) sent **,CS(J-t.2

ep. 44. if flql3g'Add-on *&str(L))CSCJ9L3
45. 50)MIL13ent *Origin Channel 7'.MrL.1le
46. fer X-1 to .ljIf MtL.11-C121,X)MEL.1319t. -3
47. next ESif MCL.11-5619te -Z
48. dsp *Invalid Column Nubergjwett ISOS1qte -3

'.149. 51I)NtL21lent *multiplicative Channel ?*.MIL,23
59@ for X-1 to Jj1f AIL.2CCX~gX)(LZ3pgjto *3
5s. next Njlf IIL.23'SSgqto #2
52s dos *Invalid Column Nusber',vait 150919to -3

53: 1)I9 1 est 'scale rector 7',SILlgnazt L -

Us. sell 'PRINTER-.12.13
57@ ell ,shtabIC17,29,41,53,65.77)
58s wrt *PRII4TER.2'
59. fat 1.40'E,/3'6 ' /*a 30 ',llwrt 'PRIMTE1.1'
68. DS(1,2j'- . Dt(3,42a'-&-DS.6I)MSjqsb 'PAD'
St. wrt 'PRIIITEN'.*11 Start Date of Tests *& so'3
62. fad 2,.irCI/Pz~e-6)&' MWs'Ml4S9gb *PA8
63 . wrt 'PRI14TEI.In Signal Frequency. *&"$so so
64. fad *,.tr(O)C msec')M~sgqb *PAU'
65. wrt *PRINTER*.*§ Got* Times I&MSS' so
Gras fand 0,strM)MSqlqsb *PA0'
67. aort 'PRINTER' Nube of P*amt&. atan
611a find 8s.trCI Sao .es)IMS1b *;AD!
69. sort *PRINTEE'.'s Measurement Intervals *IN$&* 20
71o FS)1*qsb "PAD'.
71s aort *PRINTER'.*n Data File Nomes nM o *
M2 'SCAOG1)I 1jqah 'PA0'
73. art *PRINTER*.*m Proqr oe.~
74, f;At 1.':;3',3 ',U,*05;r PRINTCLIJ'slomp 3

75. PAD~forLet to 1211f MSIL.L32"' 8  ')MstL.LI

77# wilb *PRIHTER',1@.1S
78. II)SI)E~l~iS
7,'
84. 'CENTER CHANNEL MAKES IN CW'
81: for(L;1t '

83. for M1.001 to 16.
84: .' ")C$(L,H.HI
85. next HN.
99& for N-0.R to R.1 by -1
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94 PRN OLM EAES

96. sort *RNTE.. ae Tm

9,. for L-Et to E-
900. *l 'tabL*

91.2 net L

10, t *PBI I CLNN 4EAOCRS

104. wt *PRINTCE.3,0.. lm

105. for LE. to 001
10s all *tab*
101. WTI 'PRINTZR.4Se L
1091 next L
l0g. wtb *PW1NTER.10.13

1Ill*C *PRIDTA*@5
1lls for L-I to 0.1adIL.4R$r

114. foeat toedlrc-31ct1

119v wet *PRImTCR.1S.13l2I''R$34

117l.r PR' OTh.2lR9.1'*R1.3 .9

113.8 STt 1

120s wet *PRINTER.2SriI12I&13

113o wet 1PRNTE.7,rCS.3,&*7.1*&19.)

124s net X.i..
125s wt *PRINTCR*.2,et3

M24 next L
125. wtb *PRINTER*.22.13

129# If 2#00,C5)Cjqt6 *PRINT COLUMN HEADERS*
123. wtb *PRINTER,27.68
130. end
131.

-. 132a 'tubs
133: if P2-0.qto *4
134. If P2<01qto*
135v wtb r6.ll,J.. 2CCpZ1l)oZ-1)
139a wtb rG.27.56sjo (P2* 1 )PZ27@
137. If pl-#ji~pl
13. If 9t<41ste *t

148. wtb r8.27 ,52timp (p1 1)p1)-*
141. rag
142# 'shtobse

144. If CQ-t)Q)>4twtb rG,32tImp
145s wtb rG.27,49
146. If PCY-I)Y)1,twtb rO.131rat
147. pY-pCY-l)*l)Qigto -3

.4

4
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0 PROGRAMe vLLOAt DjATA DISPLAV's

4, 38 July 25.1-013 8 Updates July2,q
5, 3kg~gj esearch Laborsaory 0 utput Uevi:e;17245
6. ":ac: Appiain !rnc CSlc Code, 1

S. 'GET FILE MANE A:t0 LIST IMTERVAL*.
10. dsp *Insert Sseftcopy Graphico Topellstp
lit 1db Ildev *SCk ELM. , S1)r@*CLOCK*.g
12t den rI(6$61.1,SI122.RS(i23,CIZSI.Cstao,101.js125.SIISI,1tl522.P11t401
13. -)rslenit *Enter Date File Name*ji~qf flgI3jam 0
14, asgs, ro.1,i,9,if Ues1jWm a
I5t dsp rWt does not exist'nait 1500igto -a
I r.:0a9F:rs.1,rresd 11GMlD..
17 i .0O pc 3sprt 'No VOLTA"p UAIA'.tObteaned thi*.*Test.,$spc 3send

10J. sot Z-ito J,sremd 1,CELI.CSILIJSIL.Lllnezt L

Z ; ifInT)t,00-a Proper roro*,.,tt tSo,jmp -t
229

*23. ;ADDITIONAL COLUMS.o
24. 0)4,ant 'How Many Additional Columns ?'.a
25., if A )IS Idip : Too Many'.uait 1500,101 -1
26. iftA<-O;0 Pi ,4T a~l
27. u *r:ntPresent Channel Names 7%R9
20. if cop(RSII.lj)go * 1 ?e 5
2S. fid Otprt * hannal mame%* *1for X-1 to Jg~f CtX)ntB1gte -2
30. P t str(CIX)0" *iCs[C3:ggt ot.

.02M.: 31. prt " 'astr(C(XJ . ) :&C, X1
32s next Xjprt * *.* to*
33, for L-1 to Asfed Osdip *?Nome of Add-oft Colvmn' str(ULjent -,CS(J.LI
34, if fIgt3s'Add-on *istr(L))CSCJ-Ll
353. SO)PqtL,1ljent 'Origiw. Channel 7 .M[L.Ij
36. for X-1 to Jil MILZi.CtXIE)M(L.12,gta -3

*37a next X111 "(L.11.S019to ot
3.dip *Invalid Column Humberelvait 1500igo -3

39. 50)MfL,2J;es1 *Multiplicative Channel ? *M(IL.ZJ
40t for X-1 to J11f MIL,22ICC(X~jI)l(L,23jmto -3
41. next XLf A(L..21-5O5gto #2
42t dip olnvolid Column Number~jna it ISO0igI. -3
43t I)StLSgcnt 'Scale Factor 7I.SIL],next L

45,

46: fxd 3,hdcp Ogpwe7~pl
47. scl 1.8

3
.% 

9
.lPll l9,f3,1;ntb 'SCREEC"~,. Palo

48tnb *SCREEN',"C2O.,gpe1.,.tt Camnaf THERMAL. VACUUW.3,13,19
45 nb "SCREEIMCcs6.,epel.,@tz TEST FACILITY ***NU,13,19

50. wrt *SCREEJ.*peO'
S.pit I,-6,ntb *SCRCE".cs4...pel..a e~ewmxnnntem~eNe3.31

52. nb *SCREEN".*csS.,,pel..stxtmeUENMRGE*e,3.13,18
'53. a rt 'SCREEN .pOp~ ,

S54. nib *SCREEN:::cO , el,,l,tz a ',3.13.10
55. eetb *SCREEN.s,pel,tx al.3,13,10

57, nrt *SCREEN ~e~ l .-IS
58a wtb *SCREENlt:.s0,..p1.estz 8 Start Data of Tenit. *&NS&0W,313.lO
55, fud 2;str~liPle-6)G MtZ*)MSlgsb *PAD
69t wrt *SCREEN%"pe0"jp~t I.-Il
S1. nib *SCREEI.c,0,,,pet.stz a Signal Frequency. -91$4S'.m3,13.19
62a fzd Ontr(0)4* mnes:)ljgsb 'PAO'
63t nrt *SCREMPe6,l ,
64@ setb *SCREEN*, cS pel,..tx a Got* Times &i~*..3I
G5& fid 012tr(N)IMS, g nb 'PAD*
66, net *SCREEN:peO0,plt l.-13
67. nib 'SCREEN, c:S,::pel.,tz 6 Number of Points#. W-.SA 3.13.19
68, fzd Ojitr~l 4 aec)Y~s IT PAO
65, net *SCREEN. peg~spit 1.-14
70, ntb ISCREEW.cnO.apel. tstz 0 Measurement Intervals *iMSA 91,3,13.19
71: FS!MSqgsb *PAD*
72, net SCREEil::,pe0,ptt Io-IS

73 nh*SRCN~sSpel.ostx: 0 Date File Name, *&rls4&3.3,I3,lU
74t SA6. ~ js PD

76. ntb SC REEN c0,:.pel,12tz a Program.s&1&,,3t
77: wnet *SCREEN*.*Pe it &,-17
70. nit SCREEH".cs~s~pel..,ta9 2 -.3.13.14
79. ntb *SCREEN',cq@,@.pe1.&ttz n*,3,13,10
190a net *SCREEN~eil .t
Olt wb 'SCREEN. c @,spelt.tz e~U~eemO,,3I

% 893. 1PAOefor Lo1 to 12lif MSILLi-*'g* "IMSIL.L3
[94, "ext Lgrat

95t N)Si0)Evl)rlsia2)9
%86. 4)WjJ.A-E)Ojif D5,D5)R5)

102



07. 906 *PRINT COLUM~N HEADERS&

89 'PRINT DATA*

92. 1u r- .. g.ed t~rCM*1l)ineut so
93. for X-2 to X,12.NE1.)rNM2*)C**)ns
94.s mot 'SCRN.pe9*jpIt 1.-K
95. -tb 'SCUEEN'sS,. e pol . s v'4R S11 .2 1 9R13.4 13. 13. 18
96. *tb *SCUEEN ::e,0.. pel....*&t5sJ.kC.8A,&~91J..31
97. vort 'SCREEN:pO
99. fIt 41strirl) IrI for X-jent9N).1 to 91, *&MilN)sjnext K
99. Pt IS.-Ktwtb CEN's,,e..CM..31
!00 rit *SCRE.LN"*pw8."
101. for PI-E.1 to E#0
1021 fxd 3v.tr(r(IM*1))Im~sfor X-Ie.(ms)*1 to 90 *SMI)INS~next X
103. pIt Z7*I1(M-C-Ij.-Kjwtb *CCN's. pi.,xN..3I
104, ret *SCRECLN.*peI,,jnext X
105. K.2)Klf k(50 and L(S, gto -3
106. dsp 'Press ContInme, sip
107. pclrj0)Kjgsb *PRINT COLUM4N NCADERSO
109a next L
109. if 26,vend
110. E.5)Evd13;J.A-E)O, If O)SD-5)RjS)O
Ills Ste 'PRINT DATA"
1120
113. *CENTER CHANNEL NAMES IN Cg's
114. for L-1 to J-4

116 for M-0#1 to 19
117. * ')CSIL^MJN
XIS. next II
119. for II-O.!Mlo 3.1 by -I.
120. C31L.M-RIfl- 13 )StL,.^A
121. next Nf
122a for M-1 to R
123s * ')CS(L.M,MJ
124. next K
125. next Llret
26.
127. *PRINT COLUN NLAES,

.9129. wrt *SCREEN.peO,plt 1.-C
129. wtb *SCREN cG,..pel.s.tx Date Tlme*.3,13,18
130a wrt 'SCREN eO.'1 P11 IS.-Kiwtb 'SCkEE.cs...Pel,.txPhas.3.l3,13
131. for B-E-1 to C~oswrt 'SCREN,pe@.6
132. p~t 27.11(U-E-l).-Kgwtb *SCREEH,c0..pC1.v.tz SCtI.3,13.1S
133s next 91K-1)K
134. wrt *SCREN.peO~jplt 1.-C
135a wtb *SCREN.*cs,.s.pe..tx9UUUEEEnmgfmEfl3,13.1S
136. for 8-1 to D1loort 'SCREE'.*pe*.
137s pIt 19IC-).Kwb SCREEN",1s9,.pe...tXaUmmimmm.a232.
136, n'ext a
139a K.2)Klret
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77r:~~~ -7 .177 7 77 1T 7 R7

,35 F- o r aii: .SC a6

S. UBPROC.PAui LIST VOLTAGE CHANNEL DATA'.

4. 'a Jaisnussp 14. less 8 Update; Deem.b.r 20. !980u
5: :: 4:::: Besreech Laboratory a Output Device, 7245 *

9. FULL OR PARTIAL LIST"&
10. if J001jma 3
11. $11C 360rt 'No VOLTAGE DATA*.*ail be Obtainedis

1 2s Prt 'this Test.1,2pc 3.qto 'RETURNO
13. spC 3sPrt *.......... VOLTAGE LIST ............ ~spa2
14. prt *Kevin special*., Function Key,-,spa
13. Pet '10 to lis 1 LL taa. to lilt data'
169 pit I colct~d Sice 12200, Nldnitqht',sp 3
17. *CYCLE'sitf l4qO,)Vocfq 0,1mg 3
19 IS f flqli1)Vtwri 'CLOCK.'R'red 'CLOCK Ml1IMNtl,2I&A~t4,5j)USjcfq 1,1mp a
19. qto 'CYCLIC*

4 21. -PRINT 902':.t22. fat 3.C14.2~a .I~~a Smaeuaa~
23. fat fi,'Gana sta'. a)fat 7,tS.3.zwfat 8.c5.jzjfat 9,cea
24. -1b 'PRII4TER".13,for M-1 to 1Gwtb 'PRINTER*.32l next N
25. -ib 'PRINTER*,27.49,for L-1 to S1for M-1 to 221-tb *PRI MTCR*,321 next IS
26. wtb 'PRINTU*.27.49snext Llwtb *PRINTER*,13,10.18

-27. * Thermal Vacuum Test Facility ")NO
28. wit *PRITER% 333 .i&CCE
29s fat *.43.*338 ,Cwtb 'PRINTER*.10,10,131w It PRINTER.*"

* 30. 'II2a*O(.3*&~S6)Sqb PAC'
31. wet *PRIMTR.*u Start Data* h*sfi. as
32s fxd 2sstr(1/P11le-6)5' N~z')M$qsb 'PADS
33. art 'PRINTR.' Signal Frequencv. *&NSO* as

-34v fxd 0str(G)5* asec']Msqsb *PAO'
333s art 'PRINTER*.*C Gate Time. *S105. s*'

36. fzd OgstrfK-IIZ)INslqsb 'PAO*
37s art *PRINTER. C NMumber of Points. 1&M50 n'

*38s fzd Osstr(l)4* %ecs')M0,qsb *PAO*.
39. wrt *PRINTER.* Measur~ement Intervals *&NSA U'
40# rS)NStqsb *P40'
41, wrt *PRIMTR.* Dote File Name. Isms&, 9a
42s *.SCAOG*)MSIqsb *PAO*

5 ~43s we% 'PRINTER'u' Programs ISSN
'a44. 1. 1*..3 '*a/ .40*eaIwrt *PRINTER.12,wtb 1PRINTER .l0,I0,O)Ejmp 3

43. 'PAO'sfor L-1 to 12,if NStL.L2-*"g *)NSCL.LJ
46s next Llrel
471
48s 'PRINT COLUMN HEADERSe.
49. 0)SIJ-E)D1if 0)550-5)SIS)S
50. art 'PRIMTER.3a." Data Time *1vtb *PRINTER.'
St. art *PEINTEL4.*Phse 0ifor L-C0t to E*Dlwtb *PRINTER*,S
521 C)ILI)RStfor 1Na1to 1. -intlen(RI11/2) RSA' ")R11"ezt IS
3. art 'PRINTER. 4".f Inext Liwtb *PRINTER". 10,131wrt 'PRINTER.5'

5 4v for L-1 to D0tjwib *PRINTER".5jurt 'PRINTER.6"met11
55t atb .PRINTER'.21.13
Sao' - -
37a *PIN DATA'. -

5.1 for L-1 to Zorread 1,L.4.RSjit V and R$(S<100000016nczt L
39. Pread I.L.4A.RS.Rifor N-1 to J~sread INCNI1next IS
69s wrt *PRINTCR.S.,RS1I1-'&RS(3.43
61. wet 'PRINTCR.9r.a,15,G&a'&Rt,I&*.a*&RsE9.tgl
62a wtb *PRINTER".,fest 1.e18.4.zjwrt *PRINTER.1t.R
S3. for N-Cat to E'Ojwtb 'PRINTER.,wrt *PRINTER. 7*.IMI~nest IS
64.s atb 'PRINTER".10.13snext L~wtb 'PRINTER'.12
63. if S&SC.SI19~te 1PRIKT COLUMN HEADERS'
66. wtb 'PRIITER.27,69
67. 'RETURN'sret
a30232
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*0. *P POC.&A~e GENERAL PUR~POSE USER ENTRY PLOT*@

34 : : e: a Ui~e a File ze.a 19
5. U 46.01 

0
es.a r I Laboratory 0 Output Devices 7245 8.8

7, s~~a......c~..e.n.......lQ...ea.............,

so. -GET AXIS i:MtTS AND DATA-,
10. dew *PRiIMTR,706.*PLOTTER'.705,'CLOCKX.9.f1 Itl1
!Is dim A,.(,1s0OZ).H12].V123
12. dim CII 122 ,F~fS1.HIIBOI ,. g,90.743202,vsie0I.S#4,221,( 122 *vscS
23. *st'.Vt 2 nd*)S$122 ,rd*)S$132o thl)S$(41
i4. ant 'Enter X Min .H11
IS: if i[3-e.9dso *Valwe Must Be Greater Then -100OO,welt 150011%0 -
.6. Em nter X Max' .1hZ
17. 1 I 2)999.999dso 'Value Mutt Be Less han 1000,..itt 1500,jImp -1
IS- if M(Il>14122,dsa *I'..elld Enry's.et 150010p, -4

* 19. cat *'iuobep of Horizontal 
T
ic Maortiffis

23. if Clnt(M))H))40jdso 'Must Be Less Then. 4I%1-at iSO0jmp, -1
Zia ent *Num.ber of I Axis Decioal Places' .Biint(B))9

a .22. if *)2,dso *Value Must Be Less Than. 31.-.it 1500iie -1
* 23. nt *t~ter AilsLabel(70 Cher Maa),MO

Z4 , as, i W eH) 7 1, tae Too Lonqj-ell 15001.0 -1
25 . H I)MU,70)Zgqlb 'CENTER'

:63. cml41n 'Enter Y MMex.VIZI
27. if Vf2)9999egds0 'Value Must Be Geate These 10000alt iSOoilp -1

31. a nt 'Number of Vertical Tic M2arks*v
32. if (IntCV))V)>25,dsp 'Must Be Less Than Zgj1alt 1500ijup -1
M3. cat 'Mustier af Y axis Decimal P~oces'*ihjintCWi2)W
34s if W34idsp Value Must Be Less Then V,.ast l500%jmo -1

*35. ent 'Enter Y Axis Label (70 Char Keax)',V
36: if le.(VI)>70odsp 'Label Too Long'l.ait i5001um -1
37, V1)Mj7G)Zgqsb *CEH1ERO
Z1 a 38. 'OVtsent 'Current Year YY*,Y$Ilf lenCYI)02ijm. I
39, ent 'Clock Name (10 Char Mox)' C%
40. If Ies%(CS)>l0,dsP *Name Too Lonq~patt 1500glow -1
41. C2IMS,10)Zjqsb *CENTER
42. MI)CSIeat *Associated Dae File Name',FS
43. If ien(F6)>6sdsp 'Name Too Lonq'1.at ISB0%lnp -1
44.# FS1NSIG)Zgqsb 'CENTER'
4S& M)Fie..t 'Enter Your Memo (17 Char Mazl'.MS
46. If len(NS)>I17idsp *Name Too Lonq';ait 1500Oiop -1
47. H9)M~gl7lZjqsb *CENTER*
49t Mt)NS§fxd 0 Ifor L-1 to 1000
49. 4CLaodl0'0). (LemoiO'1).2CLjoodlO'23*3CtsvodiO.32 *4(todlO)3S))I
SO@ If Liodl*O09 and LaodtO@(141411
Si. date *Enter"&%tr(L)&SSCIII& Xteset *',G(L.1i11~ f1q13gqto a?
52s If GTLIICHI1Ijdsp 'Belown Linit'sweit 1500ijap -1
53v If G1,1I)1>1ljdsp 'Above Liaitimweit 150011op -t
54s dso *Enter* str(L) &S$( 11' Y'1 ent *",GfL,21

*55s if GTL.22(VtlIsdsP 'Below Lislt*;vait 150011sep -1
-.. 56s if GtL.2l>VCZIgdsp 'Above Limit'seait 1S0gjap -2

57. net L
SB. L-1)Hifor L-1 to M-lifor M-L-l to X

*59o If GIL.i)(GIM1,llislp 3
600 GtMq.12)AGTL.11)GCM.11 iA}G(L.12
61. GIM,22)AjG(L,2])GCM.2]1A)G1LZ)
62s next Monext L
63. wrt 9.*R"$red TSTC22'T145-Y)T
G4#
SS. *TIlT!ALIZIE PLOT ARESA'.
66. fid 0;hdcpy lips c 7 ase -7.125,0.10.Sigpkt 0.0.1
67. pit -.

7
5.0,2iplt -. 75,10.4&plt O.10.

4
splt @Oiplt -5/26,0iplt -/61.

68, for L-1.5 to 9 by I.Siplt -
3
/
4
.L.lspit O.L.2 1 .ext Licstx1..,13

69. p ,t -7.5/16,.67,111bl. 'Date'splt -i/IS..5.Ilbl TO
70. pit -7.5/l6,2,1,Ibl *Proqroe~lplt -i/16.1.55.1,lbi . Gen Purpose Plot'
71. pIt -7.5/16,3.35.1,lbl 'Date Sourcellplt -S.5/16,3.35.21el
72, pit -1/1i63.4.,lbl 'User Entry'
73s pit "16SO.,b PoInits'Splt -S.S/1S,5,1,IbI 'Platted'
74.s pIt -1/16.5.1,1,Ibi str(O
75@ pit -7.5/16,6.4,lllbl * Clock ijpl -1/16,6.4,lglbl CS
76c pit -9116,7.9.lslbl 'Associated 'Iplt -5.5/16,7.95.iilbl 'Data File'
771 pit -1/16,B.09,1.ibl FS
78. pit -7.5/16.9.25,lbl 'Executed by
79. pit -116.9.05.111bl Htsplt -1.375.10.4.1
80. pit -7.125.10.4,2gplt -7.125,iiplt -1.375,ligplt -t.375.10.41fit 9
Ole sel VCI,1.23913V[13-.23913V1122 Htl1-(HtZI-HE1l)/9.4,14121((141-N&13)/94
82. 9

84.v for L'VI11.,(CVIZJ-VC11)/V)C) to V(22-C by Cjpit 1,14121.1

8S for ; -t~:8NIl-t~;1D to mntl] by -Diplt VI2).t.,1
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87s pit Vt2)-fVgZ3-Vt1j)/7C.L.2irvSu L
8. cais 1.r.1.90glor 1-V122 to Vill by -C

94s if obsCL))-100 1 4zd As1bI str(L),qto .3
91. if sbs(L))-1Gfzd Ws1bI * *&strCL)lqto -E
92. 4:0 Ws3b2 * *Istr(L)

94- next Lici 1.5.2.1 .160,i1 II(12-III0i41-NZ-N1)1,
95. lbl Vlicslz 1.2.1.90,for L-HCI) to H41Z) by Dill L'4tl) or L-mtZ)11us 2l
961 pit VtII.(V123-Vl12)/70.L.,gplt VM1.L.2
97. pit VIII-(V122-VIIJ)/?5.L-CHL23-41t2)/300.1,fzd 9sIbI strCL),.neit L
99. csi, 1.5,.1.301plt VIII-(VEZI-VI1)12.25.HiII.(HI2I-4(11fl4.71*,ilbI Hs

100. *PLOT DATA*#
W201a pit GII.23,GII2.1,1colt .3,.5II*olplt 011.21,G(2,11.1

* . ~102, for 1-2 to Mjplt C.lCt.I2nx Lipes
103a cplt -.33.-.1511bl *o*.tb 'PRINTERI,12,13.Z7.69
104. end
105.

1071 ClQsfor M-1 to al(TgflZl)-l
loss if 11.1 or M1-3 or M-5 or M-7 or 11-9 or M-10 or 4-1219-278400)01100 3
109a if M1.4 or 11-6 or 11.9 or M1110.2592000)01.. 2
110. If M-210-2419200)2
1110 nex~t "

11.Q-86400vmI (T513,41)3)*6O0vak (7815.61)0
113a ret Q

6
vIC8?B)vI(8917

114,
115. *CENTERv
116a for L-1 to int((Z-Ien(1l8))/23
117s ' *&

M
S)Mtgnegl L

119. rat
311463
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S. , PROGRAMe ANSI STANI.-ARD M!AGNETIC TAPE PROGR~AM COPY.s
1.

3. 38 Vcvin Miller a rile, MAGr'r *

4. *3 June 22. 1981 9 Updae s J...y 30, 293
5. U8 Novel Research Laboratory U Output Devices 4600 a.,
6. 38 SPQCV Appliations Branch IF Select Codes 716. 717 a.

So "DECLARE DEVICES. VARIABLES. AND FORMAT SIATEMitHlS.
1s dip *Insert SofttCOPY Graphics Tape~lstp
Ila 1db lidev *MAGCTRL'.716,'AGRW*.7l7
12s dim .~.......VF12OI1ML7
13o fat izVLPO.9.111070,9.

14. fat 2.z.c4.c7.PROMSOOIOOIOOQiOO 00000 00000 COOOOODECFILIIA.10zII ~~~~~~~~15@ fat .c4FO105223M1 .02.
17. If batC3,rdsC*MAGCTRL))-1gjmo2
1s d29 '

M
ount Maqnartie Tape ReeI,,stp lop -1

19. if blt(2,rdsCNMAGCTRL'))# ljm90
201 dsp 'Tape is Write ProtectedIstp Slanp -3
21s
22s *GET PROGRAM AND COPY',
23. eat *Enter Proqrse to Copy*.FSIif flql3jqte *ENDO
24o asqut 1 1.1.11.0sif 002%dsp rua' does not exIst,o.it 1500%jnp -1
25. wl *MAGCTRL.CCCO) 0SC90)"iF8)6S
26. for 1.1 to ie,,rs)scnp(fSTL.L2))FSIL.LIonezt L
27a for L-1 to Ieut(FI)jIf Cnum(FSIL.LI))Q))48,if Q(S@gnext Ljmp t
29. *0")FOEL.LI~nezt L

*29s r14".POT"2Mjfor L-len(MS).t to l7$11SI *)MIinext L
3!: wrt 'MAGPW.1*#wrt, 'AGRW.2.HOMRI.,Mjvrt 1MAGRW.31.1HDR2
31 art *MAGCTRL,.WE US(51Z3*
32. chain G6,100.33
33. list 0717,100
341 fat 2,z.c4.c17.*PQOGMSOOOiOOO100 00000 00000 000000DECFILEIIA".lSu
35s fat 3,z.c4.F0051200512.21z*M.13z.*00,29z

*36, wrt *MAGCTRL.WE BS(80),trt *MAGRW.2*.EOFl.ISjrt *MAGRW.*.*E0F2'
37. wrt 'MAGCTRL%,WE~qte 'GET PROGRAM AND COPY'
38
39o *EHos.
44o. rt *MAGCTRL * 'RE
41: dse 'Proqra. Copy Complete'

43#
44.
4S@

47o
4..

S28

54a
55.

59.

8
63a

SSG
See

64.

6

7

69.
73.

72.

73.
94@
752
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* 777w 77 wrc~ r~ 77 -7. 7;

age
"S

92:

93.
94.
95.
96.
9?.

99.
e 3463

0.'ROGRAM. ANSI STANDARD MAGNETIC TAPE DATA COPY*#

.. 4. 3a Juno 15. 1981 8 Update. July 30. 1963 .,

5.UH.! :esearch Laboratory 8 Output Devices 4603
6. .....A..ca. nsBrnh elc Cod., 716, 717 a'

9,*DECCLAC GDEVICES. VARIABLES, AND FORMAT STATEMCNTS',

-0 dev MA CTRL%.7lG,*MAG.RW1.717,*CLOCK-,9

12. fat 1.2,'VOLlPOTF'.29u.'D01811i7007'.2Zg.'1'
131 fat 2.z~e4.cl7.'POTV 00010001C002100 00000 00000 0000000ECFILEIIA-,10z

* .14# fat 3.z,c4.'F005120S1',Zis,.4,13.'00',Z8z
IS. fat 4,19.3,16.0.5 ,f6. ,c9,el3. 4.f5.8
161 fog S.f4.0,cl3,s.c3
17. fat 6.z~cll~elS.5i
Is. fat 7,2.f10.4

*19. fat S.1
*'20a fat S,I.fS.4.2

21.
22s 'MESSAGE'.
23t spc 3spr......................* MAGNETIC 7APE*.' TRANSFER*
24. prt..................,spic 2sort *This prograa'e.'wiI copy one or'
25s prt 'more data files'.1to tape.%*' ',*Enter CONTINUE'

*261 prt 'tes the prompt'.*<Enter Data riia%,to Copy)g too
27. prt 'write EDF's and*,'rewind tape.*Ispc 2

* 26. if bit(3.rd9V'PA0CTRL'3).1tjap~ 2
29. dsp *Mount Paqnetic T ape Reel'Istp glop -.1
30s if bit(2,rds('MAGCTRL*))0lsla. 2
31. dsp ' T oo* is Write Protected' 1 stp 11jap -3
32.
33& 'GET FILE AND COPY'.
34, emt 'Enter Dato File to Copy',Flisif flqi3,qto 'END*
359 asqm n IISi 0'Ildsp FSA' does not exist' 1 walt 1500,jage -1
36. asqn F11.1,11wrt 'IAGCTRL'.'CC(0) BS(80)1

*37t for L-1 to ien(FI) scap(FCL.L1) IF 1LL2; next L
38. for L-1 to lanCFS)slf (rnu=(F6(L.LJ))Q)>49slf 9(90;nezt LImp 2
39. '0')FOIL.LIInext, L
40o rs&*.DAT')MSgfor L'Ien(MI).1 to 17,1111' *IMsluext L.
41. art *MAGRH.1*jwrt 'MAGRW1.2*.'NDR1.',M$1art *MAGRM.3.'HIiR2*
42. wrt 'MAGCTRL','WE BS(51Z)*
43s tread i....ID..Jwt'AGRH.4'.G.H,1.D9S.,Jiwrt *MAGRW1.8o
44. for 1.1 to Jssread IC9L3.CSIL3,JSIL.LIjart 'MAGRW.5*.CtLI,CS(LI,JSIL.L2
45g next Ljwrt 'MAGRi.8;for Lt1 to Mtrread I,L.4.TS,Cswrt *MAGRW.B',TS.C

* .46, if J-0ilapg 3
47. 'for H-1 ta Jssread l.Vsif Mrwodg'lswrt 'MAGR. 9,Vlnext "slop 2
48. art 'IAGRM.7',Vjnex1L X
49& wrt 'PAGRW.B*Inezt 1.
519 wet 'MAGCTRL','WE OS(90)* 1 wrt 'MAGRN.2".'Eo61',P,art *MAGRW.3'.*EOF2"
Ste wet 'MAOCTRLO.'WE*Iqta 'GET FILE AMD coPY*

* 52.
53o *EMD's
54o wet 'MAGCTRL','RSI
55. dso 'Tape Copy Caaplaeaa
56o end
96333
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10.0 0perating the Vacuum Chamber

Follow the stops below to evacuate the chamoer manually:

1) press the POwER CN button

2) if the alarm goes off, cress ILARM RESET
3) set the operation node to MANUAL

4) close all valves

5) start the ROUGH and eACKE lpuaps

6) cheek the chamber doors for obvious leaks
7) open the R3UG?4 and FORELINE valves
3) when foreline pressure drops below 100 millitorro turn the 0IFFUSION

PUMD on

9) set the red trio-point needle on the foreline pressure gauge to

100 millitorr

10) turn duplex power on
11) ahen chamber pressure drops below 50 iillitorr, close the ROUGH valve

1Z) open the lIes VAC valve
13) pressure should drop on the chamber pressure gauge
I4) when it is no longer readable, turn the IONIZATrON GAUGE on

15) turn the filament on whenever a pressure reading is desired, but do

leave it on long as the filament has a short half life

16) set the THERMOCOUPLE select switch to the chamber base Plate
17) turn THERMAL CONTROL on to control temperature inside the chamber

To turn the vacuum chamber off:

1) turn the ICNIZATICN GAUGE off

2) turn THEqMAL CONTROL off
3) wait 1 minute for compressor fan to cut off if refrigeration was on

4) close all valves
5) turn the CIFFUS13N PUMP off

6) if the chamber temperature is above 0 degrees C9 the VENT VALVE can be

opaned

7) press the POWER OFF button

1

"p.
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